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ao, a„, b„ Sfr&SfrlT: 
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a4^10^~20*SWtJL«»|jc* “fcjtrflr, «4*ft 2X10 4 -2X 10 s 

“«**&”. M.»a«3«jGi**. 

20-20000 

*5«§lj8AWiyf«:. 

wm&m&aw 

^Baw^dUEtt. -a 

mw„ 

MfMsfcA. Hffij*«Hfeilt«B. fa^fjM*. 

l^aA 

I= _I_ 

1 4jri* 

*r*. aaawjfc. <aieai»*ra»i9Jin^a»tt^*. m***es'JWo ^a*g 
*»#&*$. -esj^SFaBwaas. ^aA^aawB*. fi*a*i^A«i*«* 
*, ^/wi®¥)i«§jBix0AM#, xtra-^aw^afia^H. 

*t*iai»4sttj*ra, ^aac^ipi. aibi^h# 
*fj*B#—feJKHMB*. Jtf ; F4»>N&£tt«’ts. SgijBWft. KJ*Bife 
irw'Matt. w«4s**a«. &u*a*aii*Ms, ### 

aj*stt^a±TRa«5ae*. fs^rpsw^a. ^ngijewa. /L®a±pgw^a. 

<£A¥#ffi;8. &±Hlitl^n^i^ea, TKfl^PHBlW^. M*£fs]ittE«BPfciJrBa 
m. Bataas** 20 - 20000 mw\, as^aas 

BI® lo -12 —1 £/#*. iiitfm^aS'te&BJ&fgAltt. 

© ^*»«^rA/hx^r^rifliwaaa. min*, as ; ha^a/Jn, 

“«*”. tfcimwu a*. 

© ?raaui^a«ia*. j*a 1 ^»a^a 1 . ^ttw^wfi^a 1 w -^a 
a”, ffl L ^Itk» BP 

L=lg i 

ffl Bellas. tt#fflja^»l/10. BPfrfl 

(/HdB A/To sfiii^aawa*^* 

L=10lg^ (dB) 
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/ ±J» / 


locate###®. HS±i4SIo = l0^' 2 W/m 2 , BPflTHWW^3S{to 

^g#10- 12 W/m z «R*a®JIKft 10Lg,„j^|=0, ffldB*l|Lfi, ftgjS 
ifcft 0„ W&feMi SStW^SIK* 60—70dB„ 

aansaiow (k»> ft iBei, si$a 

lOOw, lOOOw, lOOOOw iftft 2BeU 3BeU 4Bel„ |W]#, lw x 0. lw, 0. Olw. 0. OOlw 
ft OBel„ — IBek -2Bel, -3Bel„ 

tiam = log (E4-E0) (Bel) 

J*»a=101og (Id-10) (dB) 

^5tj¥^=10log (Wd-WO) (dB) 

^fJlil=20log (Pd-PO) (dB) 

0 PO g* 0.00002 Pa Opfi) H^WS'J&*J 

^51. WO* 10-12 w (K), J»a&#%(i10* 10-12 w/ 

m2 (E/^2)„ 

0.00002 PaJiA^WJRllJtrfDlPJfja,^ 1000 Hz A^nJlil/SSW®* 

MEft'EM 1,000,000 fg. ffijfM«/h»ftAW^a^®^iol2^6<)^= mfrRM 

jSW3Pft£*aft o - 120 dB 

s«i*/j'*a«^jaaiaiEK, iast-T. §mm 

JiffUtArfeifi 1 ^ io°g iodB wifsi, iofg#i$, spa 20°ft 20dB MJta*, loo-fg*^, 
30 o ft30dBl^:&, 1000fflf*¥i H*^rHl0°d&10dBl*iSttatt, 90° 

ft 90dB#jif& > -1,000,000,000 ^FPflBgffilfiT, ft*/hSJft 

a i2o o ft-ew®pg. i20dBwiiffi*^#«^siy 

P&Qlk, (4i20dB »#£;*©&;*: 10 f&.) AifcftA*^#aaftfcft/J'JSWffift 

bit, H^Uftft^ftaW^ffiHfPft^RW. ttfiW 

aja 

^s*»^ftio, rfnft 2o„ ^aaw^jsaw^^iffiwa 

wflMft-aM, «W3fcBLhWft9J. jfc*h 3dB«-3dBft^g#jawM: 3dB* 
**4afljpajR*ttaflFi — 3dB sw^a^aisajEW-^. 

09inj*&tpj£*#s*a, &£**& odB, 

lOO-fgftffl 20dB5^^^, ^^Wft¥^?SW 1/10000 40dB5|6^^„ 'i± 

*. p a Mgpvim 

pjj£*^w, Kftiaatmffixjwffif®^*. -ewMf 

tt* : ^WT*3odBB+, 'e^#z,2odBw^aKffiffl^jna»3iEitti«, Ttt 
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£A30dB-20dB=10dB (10 ft#*). 30dBT20dB= 1. 5 , 

SPJilgiMMSiBAS. ijiZL tt ?OdB A 20dB (100 ft#*), &Z1 tfcM-40dB A 60dB 
(1,000,000 ft#*) TfiT * 20dB-i-0dB, * 20dB4- (-40dB) 

ranasBeu ii-#*itis65#sf§, -erfn 

® BPft*£ft«*» («>=*«, ») ±ttft*W§E-j£ft < 0 , M^ftft, 
iS^^ll'aJWlBjPi Ato=(ui „ 

© 0rfll-iMHfr?BH, Ufa.64, 128, 

512, 1024.2 M-fcftftitl*IIA. 

© fclAITOfM, 

#o «a«. ttmi 

$ii,ifs. at*®-®®, 

*S«*A 20kHz, Hjlfc5«IJ£A^»9f*5^. MftSM^ftiHa^okfc*#, 
40kHz *ik, &T 40kHz MS*#*. Sfn#*WCD, *#*A44. 1kHz, 3fcW$I* 

&A2«fn#i<LWGDfel6bitW^#A/h, BP2M16&#,, 

5Pt*#^M*a«. HMi#«f-.S, fiiSW-Taaff 8 #:* 

#. *#jft^»i5iti£ttti«t4HW*Ai-A8, maffiKttffl2bitw*#*W'. 
ffJKttftB Ai-A8+raT£Wftffi£#3^IST. Jn*«ffiatfr3bitflSi*#*/Jx, M 
MftieaTA*jfttt0ftrftJ&. S#**n*#*/h«rftjB*, ie^WM®Sfti£®& 
fa^-o 

ra-^W^aaiEBI. S# 

M&. 

© til-sfcjik Gerard Grisey , Tristan Murail SlU“ ft 

tmw &&&W&1 a, bp® 

RI-*7*W. *fl!TIs1W*#¥*5)-rr. Bffi±ffiftPJM«fA^ 

«ftft»»ttj«i&wfttt. *m&fkntmm. 

© Dennis Gabor, 1971 
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2.1 

g#jHMW»s«int, -«tait^'6we 

ti'lffifflWM-n (ftMW, ufW) ^fg^PS[pI±rM 
Hi'SWgW. ft^SE^a+^JiSaWSlfWfH-A^gW. &*+*-§•& 
ISe^AW^ij, TOMWo i£#iUR£^A 

^MjEo 

mi MMMM1+4? '£X)i£Pfsj# 

W? 

ilMii^tff* ^WJAMCTIWife^iS, tfcJP/HI^HjWWJ& 

^B a 0^4 3 lE'£:fn^^A^#Aiifflo gpi£l£& 

wtait, m&m\%ft%x%m, 

»MU5^l6Mg#*#«T, SP^iiSMSft-*#!®? %Tmm^ 

f»M®5t^lt, gf, ^f, fg-g\ 'hfcSUftW. 

5£sf (Fundamentel tone), )£ WfA:£lSifr ^ ft “SI 1 ”. 

gW (Overtone), 11111^^^1. l&MW-^JigW, igf 

mw)o &mm&mmi$mmm^, 
f&wi m, mmwMm, m 

(^) m'/fiwM^n^ 

tl , M-llAo l^#M3S, gpf£$m*« 
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/ Si#1r&«/**£« / 


(in 3, 5, 7, iu 13 

W. 

gfrt (pure tone), , H# 

tlE«. 

« (Overtone), &7£Jg3&«, 

IfciP&fcM—(fcfc$Wi6?£fiA&), 

£, §t±IS8tT^tJf«$. 

ffiJ§&£&g»3Ua (2, 3, 4.), 

H'fo# 

m i-g*. ««= 

M7#nfi£0rIiW&fn, frM^'/f, ±Hit* 

«imw. «±, «&, 

Kftiiifitft- mm, 

$J j®. 

(harmonics Series partials Series) JHIn®fflI|5® 

ISflfitf^St. Ml 

^WinATsaw^sife. safcffli&&^:raw^HnrKJiJii5^wx 

m^mmm — “®M”, tm&iE 

®at. is?# “W’= 

£MjE&2fc, &%ffi, MMsL 

list®. 

tife&sfefls# (ffl^ssw®^) xmnwmmm ce^), m 
‘«P’ = 

(#«»«««), 

“^M”o 
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/ ±Jt / 


#|ii: 



immmmmm, 'zammn&nE 

* “|BjW”o 


m^m^o &«$, Amtt 

fnfKli Wi$Li 'tlii Tj^ilriifn(°Jtit!?■ 0 12„ 

#J12 : 





|J^7 500Hz fq 800Hz A Jg 

B, 300Hz -^j 1300Hz t: ^i BH it iil 

##£&, KWgJf-MfIM (inn 3, 5, 7, 
1H 13 ^mm'K.X^fc . 

(Wft, MW). immmnmmFm. 

m±Fm. 

mmim, &w<'&M\m, gtt, iaj«. ^m^mt mm%m 
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/ / 






L 


) 




m# csjftflf#) 

%®(*««««*) 


2.2 36#tf&#fl| 

#j«, mmm, wt&mmmmw 

M5S£^M y Mft'&o mitWC, D, E, 

f, g, a, 'efnw®¥r^nfemTH- 

c^MJtiEWfg# (Afg#) GW, 

Ji#t, ^fl'l^f^M^A 2^#, I*24fM$i, sift 

EMtilttlttB, 4 a4W 

±W«, H*x±, 

M/h -# 0 ~tATO#, £Jg*i£#> 

pium, mmmkmimsmm, 

liSM. #J 

$ p S li^ li ?i # K ^ I'Is) 01 ft ^n i'1^1 &5 j ±tfe E iji ^ 0f A l^i o 

£rt$HI, 1U74£&, £ 

17, 18 44#, a 1 ##^, 4^4^4415 fij 430 o fijl9 44, £ 
1834 ^, ftS#r®4#M4l^tU££ a ] =440 o 1859 4, 

&H&fMF#&fr#g#Jfr£lfc&&a , =435. 4ft4a'=440 j*j “f 
-SP##>t®^”; a 1 =435 ^ @ 

f^4#S4if#±, Bp c 1 =256, It# 
«#4 *fe#jfeth^«4i+4 2 8 =256, #1£-4A 

A, ^#H1&!112; ##->|vV&, MH12 0 ® 
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/ ±H / 


s'jMWMMffifilial, 

W^S. &M+“¥ 

1W7, «aj tk. 

imA: sii&gw. ci («it^-ao * 

m. a 1 = 440Hz %mm, mu] ci 

32.592593Hz, Wllfc AtfcHg, (*jg: ATllU^-^t 

op w®»^jg (BP^#^#^wtb¥^wifaT), ttuHT^da 

#WJ 13. 

m i3 : 




50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 



h z , **iswk, tnw 
1-2-^Ji-^Aap; «§P A'h 

HJK, A/h-ffi; ffift: * 20-21 #fmt, 7 H 6 tBTO#£-it. 
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/ m / 


W*. 40-41 ^ 

IgtttfeliilTHftK^t. MfiJiftWE, MW®#/]', fiJTfR 
#Wl»tKWc s --T0IIW l28^f^B^M77A#;£-W7o ft 

Xjigift, c 5 -|5|b 4 32.592593 X16 

=521. 4815 Hz . 

W*ffl4P«W(SIlEJi-#W. M±, MlWft 
SPfiTt (afc&£) M#8M0$P, 

£ffl4P. 

MffiiRittffiiftWjtf#® (tt^c'-d 1 w— e > si«> mim 

iwi. 

iS^S-g^flc'-d', AlO^fld’-le 1 , Me 1 p$fft 
7A^-t, tftd'-l e 1 7MA/JtMA-Jg7, SE8—9—10 

A£-A®ffi0J7±3£^i6o 

^W88 7^H (77AJt#iPH^@) tailWteiffifW, {§ 
& 88 7fl7JiM 1-88 
M, fiFWWffiSP. 

W, teMSfcffi;*:, 

a, ^fl5»^»mwwsjewdEStfc^. 

07 , mmm, Mi?£-*g£±^#w7Ajfw^, MaRie#, 7 
ftWTOSfci®7. 

nriB^rA^ss, tm, Bfi^^AW^S'Sfnwjpnfiom 
(?LTO «p-#, ^ffX^Ai7Ul#tBffi|w|ilsiAWAA^Pfr^? «±, 
mm& a j« 7^p^ . innmti w- a« t 

(#^?L|I]Eg-#Mfl), ^^7nTti#g!J 

ffisSSE—MWBfr. 

14 

14: fiSfcfHPMM 
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/ _b# / 


HZ 6J./SJ Zi0.i7 795.J<5 2<5ft 74 325.59 39l.II 456.296 521.481 

am-. 

32.592593) 

Piano 

«HWM* T 3 4 5 6 7 8 9 

Pno. 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 

!108.15 1173.33 1238.52 1303.7 1368.89 1434.07 1499.26 1564.44 

Pno 

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

1629.63 1694.81 1760 1825.185 1890.37 1955.56 2020.74 2085.93 

Pno 

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 

Pno 

kkm* a 2 , b 2 , c, 

l. 528Hz, 1.528Hz, 2.033Hz, TOW Hi: 

4, tbJP±^32#^# 

C 3 ^ 36 d 3 + 33, 34, 35 ^ 

18#, |W|#M 

m, um b mm!ii'b’fnwsAama= 

c 3 ^32^#, 'BW^AJtc 4 M#ft=32X2=64 ^f&. 
d 3 ^7 36 -^^, 'EWffiAflEd 4 WM = 36X2 = 72 ^"fg 0 
Wff 64^Slj72#4 I f0]*ll#TA^SM, BP 
He" lie" fc" |c"Kc" |c" He" t}d"t|d" 

64 65 66 67 68 69 70 71 72 

ratsW»te^BcA 4 fci-Wl*a±ftfciU#, A#£- 

32. 592593 Hz 0 c4 A d4 
32. 592593X8=260. 74Hz, *j!fcfMn^m*#i!lT#l£§ife: 
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/ ***£«£*** / 


+ 

ts-toth-mm* fe#fiEo 

MWffcffl. 

±®»mm 32.592593 

ttM4> 27 a 2 880Hz. 

jiii'ssinmw *« w w: 

$WW&$=880+27=32. 592593Hz' 

JSW&WiS. 

SteWift. 

(£#) mtfyMW, ±&giifeM&#MJgM, M 
MIScIS. '&W#HJFfeW^lRimgfe$. 

MamwifeiiE, mm h 

hjt±3iw«m, «±, mw, 

(Eip*-^±ffiffl^-#. Min 

cew) ^MW4Mi. 

^gy/sw^ft-^.? a mm&iy? 

magm^fijmm, nmm, »£j2-tfgM-7Aj$, m 

tfii* 2 hprt, tg 2-3 tiiftii 

ttjEM-3 « 2 

Wo #P: 

g ,=c, x|; d 2 =g'x|= c ‘x(|) 2 

a2 = clx (|) i ; (|) n H/KW4J«Tn>mS« 

(i£fr 

T) tlfiill, ®^t(5®^f!j^To 0>JiPW^?- 

ffiCiff*®^ssu«i±^jfi+“^35:a, «m«c 5 , siism 
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C, -G.-D-A-e-b-^t- f 1 -^ C z -ff g 2 -!^ e 3 -^ b 3 -f 4 -c 5 
c 5 =C, X (|) 12 =lfc, =129. 7463C, 

C L ?iJ/Jn?EI1 c 5 

c 5 =C,X2 7 = 128C, 

129. 7436 ^^128, M_gJ£ AT A4A #J&$I 15, nIMKffi 

traPiMSI^W, i5Ai£^£JdU2 & 

@EEiS, 12X2 = 24 ##, & 24 “SA^MA 

(129.7463-128) XC, #?lj c 5 fi, 

jEff*24W^. «# 

5*» 

liflSII (-> E, £. A®) T|s] 

M*. ^#MAHS3IA7fg#«ift 5 •• 4 tfc«IA /h=«§IA7 6« 

5tfc*£jR, WAHJgATTO^ 

14#^. /hH^fcHTO*/h6^, A=« 

tfcW#A8^h H^liliMigSMEA/h— > H> a> AMM 
±. #»«#« 15. 

$J 15: 




'SSfflA* 

£6# 

A-T*» 



PbWffiM 

W4Ht 


iSAft 


[slS 

1/1 

0 

0 

0 

0 

'b—S 

16/15 

90 

112 

100 

l 

A 

11 

» 

9/8 

204 

204 

200 

2 

7HS 

6/5 

294 

316 

300 

3 

AHS 

5/4 

408 


400 

4 

*t0S 

4/3 




5 

*tiES 

3/2 

702 


700 

7 

7AS 

8/5 

792 

814 

800 

8 
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/ *»**#***« / 


mm 



mtA* 


mm 

+=.wm 

FlrAA^ff 

AAJt 

5/3 

906 

884 

900 

9 

AH® 

9/5 

996 

1018 

1000 

10 

A-tJf 

15/8 

1110 

1088 

1100 

11 

*6AS 

2/1 

1200 

1200 

1200 

12 


*®a. 

&mmz*, tkjn*fi#^w®iwtfc^j^F#^j+w i 6 * 15 w^£. hk 

$] 13 17 »i6 jg is «17 tp®w, fa®, *6fnwtkftJi^isi 

m. sp : 

y| > || > {|fic^tt:fi« /j N, M^#sg&*A*it/K 

«[S]TM, S0 2S.»24Wfcfc4S^*Bt, fT#AA 

#*112#^, *£#/M^A71##, M#gfflg41##. nT®|W|®^ 

#, {ara®®*—#w. 

iI&W±Mifci£, nTJALMf^igSMM, £fi#*Att*pj| 
£A: 

M6-17-18” tp® 

S^W'MAAo 

fcMn£®flMHit®. 3: 2 

3 : 2 &fJHAT 5 s 4 MAH®, 6 • 5 

M/JnH®, 16 : 15 MA«, 25 : 24 M'J'A#, AMTMtt 

fnWA^o 

AnTO#X&f+AAM? 

BP2*1«jA«, Hinfnfft 
fif0f-^Wi^A®tP®A 
-tWHfg («, «[f$jlli), EMfE-MSAl^AAn^f#, 
4|-^#fMRA “A#” (/J>“®), i*#£±®£TO#g, iilMtfl 
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/ ±* SifclUMi/ 

1.0595, 

Aft»*tfc “2” ffl2?AA, JFdiffl4P^#W®^tfc^l.0595 ii>Mjf», 

fflGi-tW*100t^, nr DO.3 

»S§i, 

^fniftA*(Pf^:±, W+rf^^5feA»±, & 

SJlflllS^fWtStST, €5, 7, 13ft#fcfc¥#fiME, IMS 

ffio (#J*LRf^A <<+-¥^#^M$>>) 5 

fSrSr A 164.81Hz, 7 ft^A 233.08Hz, 13 fg^A 440Hz, M 11 ft^A 
349. 23Hz, JE^fH^A^J 14 16 Jtftfc®F&, SfcM Aff-A»*&i? 

W3Bfcffi*#tiei8M®07. M±, JMlMtlft, SE*fcfc$s 

M, 'Bfnwifc^&ia^iBgE-. #M 16. 

m i6: ttmfmi^&M^m 

$$ft» Hz 65.406 130.31 196.00 261.63 327.542 392.00 446.406 523.25 

32. 


in t/f-<7: T 3 456789 


Pno 

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 


Pno 

34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 

1614.6 1710.6 1760 1812.35 1920.1 1975.5 2034.35 2093.0 

Pno 

50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 


Pno 


±® amsw mm , &m a nit&w 

ft. [5], MAJtMA*# 

4. T-1!rtmfH#AfcU 



1661.2 1735.3 1786.18 1364.7 1947.S 2004.33 


2124.13 
tit 



1103.4 1174.7 1244.5 


1318.5 1358.7 


1434.07 1523.98 1568.0 



587.33 654.904 708.628 


783.99 867.40 906.17 987.77 

880. . 960.05 10. 

♦ i± 9 ±. 


1046.5 


£14 <- '°{2 6 
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2.3 

^SfeSWat A&T®mfeSS£fc?£ 
ircam * 1980 c, w£t&«iii$e : ffita. 

mum i7. 

$J17: 1—116#gWHII#IB 

Piano Ci 

118 comp.detected 
91 comp, retained 




£KXt£ 


mm&m 

«* 

ff* 

**»«« 

31 

0. 0524 

62 

0. 0031 

32 

0. 007 

63 

0. 0071 

2 

1 

33 

0. 0562 

64 

0. 0214 

3 

0.2632 

34 

0.0819 

65 

0.0183 

4 

0.5014 

35 

0.168 

66 

0. 0059 

5 

0.5449 

36 

0.1121 

67 

0. 0022 

6 

0.5437 

37 

0.1963 

68 

0.0148 

7 

0.9649 

38 

0.1002 

69 

0.006 

8 

0. 0044 

39 

0. 00435 

71 

0.0191 

9 

0.2341 

40 

0. 0132 

72 

0.0161 

10 

0.4108 

41 

0. 0319 

73 

0.0147 

11 

0.8698 

42 

0.1195 

75 

0. 0086 

12 

0.7026 

43 

0.1208 

76 

0. 0053 

13 

0.7035 

44 

0. 0266 

77 

0. 001 

14 

0. 0308 

45 

0. 0502 

78 

0. 0044 

15 

0.2754 

lii 

0. 0198 

81 

0. 0035 

16 

0. 0095 

47 

0. 0298 

82 

0.0013 

17 

0.2392 

48 

0. 0066 

83 

0. 0018 

18 

0.1949 

49 

0. 0108 

84 

0. 0037 

19 

0.3947 

50 

0. 0245 

85 

0. 0049 

20 

0.2605 

51 

0. 0755 

CO 

—3 

0.002 

21 

0.6908 

52 

0. 0313 

88 

0. 001 

22 

0.1876 

53 

0. 0359 

89 

0. 0014 

23 

0.3141 

54 

0.035 

91 

0. 0019 

24 

0.0164 

55 

0.0101 

94 

0. 001 

25 

0. 0484 

56 

0. 004 

95 

0. 002 

26 

0. 0538 

57 

0. 0151 

96 

0. 0021 

27 

0.3454 

58 

0. 0034 

98 

0. 0098 

28 

0 . 34 

59 

0. 012 

101 

0.0011 

29 

0.4836 

60 

0.0179 

114 

0. 001 

30 

0.2855 

61 

0. 0062 

116 

0. 0018 


(^gj i) analysis carried out at IRCAM in the 1980s Contemporary Music 
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/ _htt / 


Review / volume 24 Number 2/3 April/June 2005, p. 192) 

tt'M. A n M» 

fe. A n ^ 

fc”. WT^2-50#^^fe^«itWo 
^1 18; 2—50 p^rlfiiili^ij^ 




2 

1- 


27 

0.3454 


3 

0 . 2632 


28 

0 . 34 


4 

0 . 5014 


29 

0.4836 


5 

0.5449 


30 

0.2855 


6 

0 . 5437 


31 

0. 0524 

7 

0 . 9649 


32 

0. 007 

8 

0. 0044 

33 

0. 0562 

9 

0 . 2341 


34 

0. 0819 

10 

0 . 4108 


35 

0.168 


11 

0 . 8698 


36 

0.1121 


12 

0.7026 


37 

0.1963 


13 

0 . 7035 


38 

0.1002 


14 

0. 0308 

39 

0. 00435 

15 

0.2754 

40 

0. 0132 

16 

0. 0095 

41 

0. 0319 

17 

0 . 2392 


42 

0.1195 


18 

0.1949 


43 

0.1208 


19 

0.3947 


44 

0. 0266 

20 

0 . 2605 


45 

0. 0502 

21 

0.6908 


46 

0. 0198 

22 

0.1876 


47 

0. 0298 

23 

0 . 3141 


48 

0. 0066 

24 

0. 0164 

49 

0. 0108 

25 

0. 0484 

50 

0. 0245 

26 

0. 0538 




#0 fiWftW, 3f»±. 

#ilJT®2-43^g#3t: 

^119: iitil^M2-43#gW ; titt&*«^ffl (JfMftBcJSH&Wit 

®0 
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/ m§**$&**&. / 



^ 20: aifeew-^^ifeewwwittxttk 



nriu#sp#M«, fH^Maw^i^ws^^aifesw. 

JSHjSritW5B? *&&>$$, 

^£M£l^l®Jii&mia&Taife#ifc, 

p=f * r d StpfT#«I 

^ (the frequency of the partial ); f (the fundamental fre¬ 
quency ); r S (the harmonic rank ); d^^HM (the power of 

distortion) 0 ^ d=l H, ±®^^: p = f • r SWfc 

X. ^d>lEtf, SdClfcf, ^MM 

Mj2i„ 

0921, 
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/ ±M / 


&mm, Rxa., 

a, “ffi&m#”, M&KM, 

“Sfciftfr. sfizMxwm, Gmt&m&mtA(bt$atE%& 

s. jsm'grain&#». 

#&#jajo®F*ig. 


2.4 

®M4>#JT»T, “IM”, “fl 

sb”. ‘ , &m&&L n *. lit 

^jt/Mt#, ±m%, it, -k 

ffi, /]'-§•, j£WS6L M, $L St*H*'Sff]Wg 

Sifc±, 'SMMMUC 

=fM»*K|5Jto?E®*l^. M*m&3^iJ#jE|0] (Efrg, MM) sur* 

|W 1 ) 04. SfttfJSEI§ifI:&;k#J&lg*i. 

M22: (&*&&»# jaw^a: «fc*»WK»i 


itP4^3gf/h 256—1100Hz 

*M3P &^*tif;fc *P4M» 110—400Hz 
4Wtm* 80—350Hz 

KM: 

&mmm& 

tti&ftu &mm.mm'b ^umm sus 

mmw\% %n^ 

K|0j|4iW-^ffiK4*^;W4t|l^o 17. XfM 

»S. (£n2, 3, 
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5, 7, IK 13, 19, 29, 37 #$2#, MJgXM 12, 21, 

42-§■£#). £M^4K 

“§rM, 

SUM. nTiSLffijRg^KJatfrffiWMfeiHl# (»Wtfn&, #J4T 

tMISfffl. *jJtnIW^fiJT?iJ^it: 

(1) me^jwmsM, mmj&xM 

M$i«h 

(2) fc£^7!l+j©3£±£MM. 

(3) + 

WfnttMSIJT 

*AITOl!iAMJj§CX&M^-t, ft 

SlMXiBM “Wfete^SSsSI&gr. M, 
ffX n aTOM« 0 


2.5 «4HPWtb 

>A±®iiiMIS4K 
WKM, Mlil^fl. 

fflWt. +7fjtlII«IS$7 CfckiiP 5, 7, 11, 13 

£M»iu £3KDX (XH, EPS, TOffi&l»»ri*»S$fc) MS 
i^iK+it^A*#*, bp{£«a, &+-W)wr$iZm, pmm. 
w&mmw. mm-. *b 

mxato^> hx-x#j^ 

X, ft+BW^i*t-&f)ISi«f, nJilATASl, nil, 

»7A*-X#£t5£, XIBIHSI^WMifettlBIS. 

XM MIDI M, , 
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/ JiU / 


Sldfctt, Pt-tt, WaBlSTSaSlt^Jttt^Sn, a^ftiiHTItt 

-nm§, *«Uj, PlSITjfiLEWlE^^^o 
JglrKJlH*fllW*4HfW«[ffl. £4*^ttfif#:ft3r»gT. WZbkfr^mi 

m'mmm t, wT«fftw«^±®*ffiffi4P^»aiaw*4Hf 
is, tiiMm, *&*paiMii+. ®f 

s*^IhIW^i^^iwiw*^m, wawgtfutLfi* 

«##» BPitifc£3nj*«Fft*r 

“iwi-»” ®is^, 

^^«4HfSWHlSK^^W g ^iS'tto 

M±Mi££#3Pm#SiJ, /Jn^/Jn- 

awaft^e, 20 j* 21 wt^ajai u/ 4 «), 

is A 2 A*W, 'EM 20 C z , 21 3/4c 2 , M 23A, 

ftffitlttlST, A z MfjS-fc-%- 

e#i^i/4g. 

#JEM 23B 0 ftsfctfc- § T&. 

tEitxmmt., 

^U 23: g&*4HF©ifi3ffiWT#£ft 


Piano 

a.**#, 

A 




^■sieiAu B,*a#, *#maw»«-Sf 
B 


(1) c 2 WT#£P£#M. BP^Ji 

4nf4^ f IUTdmT*^g£4fc»? Wt^ftTT?iJH#1#<5d : 

(2) JSJfi^Hf^it. 
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/ a#*##**#* / 


(3) (in;fc3£). 

(sJEM^MSJt-t) WS^FMIt&T. g M 

jfcttffi®, **^S|faigf$fcM1t»T. M 

lEW^fSi, MWIB&B/K ;£&££i|fclM£ 

n\>ir 

^ mm^Jk (£h^h^uj±w«$#t, 

Mf^llin®. 


a«: 

® rs&fflTj^, £«s*, ismiwi 

tt. *T«si^tmw&*«. 

© ISAS: <##», ASW*ili®tt2002^5^^6)|g, ^ 18 Ho 

© —i^tiEf(M«-t) («#) mm 
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/ AH / 


S&H# 

JCSM.it®SlftW^*S#SltWSI#, 1?#, 
ii®. #&, #£$4fc, .#,«, s», ®5*x ^ 3 - 

$> umi. “h*#” *&/k, it2ofi^ 

■a. kkgim, £%mmummfcTim “hai®” rmr^ 

^w^*h*. »&, diii 

5HA ASMa £#&, &£&, Mfl-fiJ 

i&-feM.%± i£, f4^$IIMA$A 
TiUHir^, ^4lftIWSf|ig^-). felt, 

MSteftuBw^tff at& mm%wmm. at 
\tm 3 i&g&jpi-^ws»r 
wsejs*- f^ii-tASSA#s. 


3.1 xtttfj#& 

Situ, “MAT”, Mssx gisg, 

“MIW’ W&WJA#fgtm»#o iPAfejcTMt* X«j±, 

t^^ftmgMSfiaTfiT, sitfciE x 
A3m&3?W£MSIS- > Ntt&. WTMfllf. MllE-T^M^A 
-am-, #Kii?#itw»^/jNnnA#iij®Ti4'j^: 
i?'j24 : ifiiitigs 
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<=> = J 12 = JlS = Jl4=J 15 =J X« = J X7=J^ = «h 1 9 

lJ-i i-5-* i_ff_i i— 7—i LJ-i 

o = X/<J = J\ /J = «hx J.? = *hl 13= J ) j14 = J ) 115 = J^x 16 
L-10-1 Ll 1-1 L-J2-1 1-13-1 1-14-1 1-15-1 

(2) ffisi^apw^M/swur^fi. 

sub*. 

3.2 

A+MAfemiAAfflWimSif, j§PAf*iR 

wmw “#»* ti^Ttssfe. 

(l) W«: 

Mffi. taAsiJsiuAii:. 

+ , fbaWJft/J'M^ttJil/8^. S&3Sifc±CTM/J' 

nMx&m, 

W^ASA-iZ (£3/1/8), #fifif# 

jiitt. 

epaa£# 0 «. mmmm e 
#3/-^e£M#». maa : touh^t 

fl|£gifc. -AAM&A: 


1X6 = 6 



2X3=6 

Mt£it 


3X2 = 6 

HtZit 

(EPHAAHjg) 

4X3/2 = 6 


(BPK^/JnHJS) 

6X1 = 6 

Atia 

(£##) 

8X3/4 = 6 



12X1/2=6 


(tlw#) 

16X3/8=6 

AAAA#£HW 


18X1/3=6 



24X1/4=6 

ztratH^-a 

(HAM) 

30X1/5=6 




38 



/ ±is / 


36X1/6=6 # (H+A#) 

42X1/7=6 W 

48X1/8=6 H+A-tA^it-^ (0-hAft) 


tiM, a®t 

(2) (M&) 

#M25. 

^•J 25: 






Wti w>i*i^ f p 


tl!t: 


0 — — — 
4 2 4 


1 1 3 

1 1 — 1 — 1 — 
4 2 4 


3 4 5 


789 10 11 12 


(3) (Bandwidth): 

WW«. "THIMW- ft&SMS, (3$fBj*o 


3.3 

ztt (gp-wtt) '£&;?r- > h@;gMgi 

Ao Mffiwgw, nrwmR^Hw»f^*#». 

A. faajEi^w^wT^^ffi3t£^j3i^z«i#». 

(1) 

#■{4: # (s), (ms), (fits), (ns) 

mrn^m, m (s) 3 mm&» *nit##r, (ms) 

fft I Hi {i iS hi ui Mil i'J m # (,xs), 

(ns)„ 

( 2 ) 

M&lEtt 

M, ^fiWOT^iSM53t*jKa*fiiftW. mi, ^3aaw# 
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ppp, PP> p> mp, mf, A ff, fff„ 

aW#W^#J0.^ 26 0 
26: -MaLT3c^^PAW^WP|»l^Mffl 





pp 

P 

mp 

mf 

f 







40 dB 

50 dB 

60 dB 

70 dB 

80 dB 





$J27 : 


mmm 

0 dB 

(30 HR) 

88 dB 

W p tSS, 

20 dB 

S#UL (3 HR) 

90 dB 

$#?© (3 HR) 

30 dB 

mm 

94 dB 


40 dB 

sathtiitt (30 hr) 

100 dB 

fit 

50 dB 

*Rl3WlBt& (3 HR) 

107 dB 

IE Is* 

60 dB 

R^jfpgtJL (3 HR) 

115 dB 


70 dB 

(3 HR) 

117 dB 

iK^ng (3 HR) 

75 dB 

»*#* > *« (6 HR) 

120 dB 

n$£3& (25 HR) 

80 dB 

(100 HR) 

130 dB 


(3) umfcwmmmfripzjMmft® 

tt, BP^(u—iifs-T&&». u ?~m” &m 

=m), x#®##. 

Hrfn*E»MN “W\ ®ftMni| “W\ 

JE&tt (SineWave)®, ig& 

#, WKW-^S®. “TE&” w. IE 

iHSgHKS. #jarffi$J 28 
$ 128 : jEK 8 fe 
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/ ±M / 


(Triangle Wave)® , 

*rm, H^afc 

we# w<&*?£fc3£##wit. =*jtsig-g# nrww &mmm *#, 

ifn«g^igM/js #je#J29 0 

29: 


Cl. 

I 

- ( COS vt ♦• J CCS 3 «.t ♦ jnf COS But + yy cos 7 *t +- ) 



-ft& (Square Wave)®, ;jmWg#a&£##MS. 3T8fc##^ 

#wg#rt§. ra^msg, 
wtt”, *^^grw^#?EJg. 

#JJi{$j 30 0 

$J30: jrm 



M® (Sawtooth Wave)®, MM 

(0f#W#f&) g#, (Positive Saw¬ 
tooth) fPgfn] (Negative Sawtooth), P/f 35 3|S "S’-SS» ^E 

#JaL#J 3i 0 

^J 31: li« 
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Time 


| ( «1n - ^ 5,n J “*- + T stn 3ut - J Jin 4«t +....) 



(Pulse Wave)®, , JAffilM 

wtiw. EMMmbtsm&, asiwr^fcwe 

(M±^IM EMMAM 

-Mm, wwffimmm, e 

Mo 

32 : 



ffe (DutyCycle) A 50%; fflfc) 32 tteKftP&SWE 
1 « 3 (33.3%) *111*4 (25%). -»ii^| 
»lt/hA#A50%W, K-tt®WA$Hf*60l 

io% ( 60 - 50 = 10 ) mm^mismmo *i*i£ 

SHSWM, 

5%iy ###, «raffl5(EMjR*fw^t. 

5o%Bt«r 

AHr^hfirM^s o 
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££0raM'&, nmxi%m££&o 

tfciP IT®. (■teStJiftflcWlfcJ'I'afc) l : 2, 

3&, 5^, 7&.fss^«s^j$7o 

ffift0!|32M£ffl*, ££0$}? 1 = 3 WEM, 2 

&, 4 ft., 5 ft, 7 life, 8ft.it®, 3 S3 

+ 1 ! 4 W8Jc}+t£, life, 2 ft, 3 ft, 5 ft, 6 

ft, 7 ft, 9 ft, 10 ft.M, 4^4fif)«iMMo 

m%? tbiP28.5%W1f«T, 

28. 5%^ 1 : 3 fp 1 * 4 £|I], 0fW 3 ftffl 4 ftig WM&IJipj 7, fMM 
m%±%&Wo 
(4) 

m^imm^mn. mttVr, imw^t. 

Wfc&Mf. ±M ADSR#» • WAS'&SttifilWWWR, 

Ift&XfilJ) ^1 1.4 WfaIj3tJS'tt» 

ewHs. 

(5> vx&mmftMmft® 

(Resonance), —•'HSstl^ift. ^bJn 

^SESi&jg^wnfs^T**®, s# 

Si&N “«”„ 

it« (Formant), *£££«MMftffi, 

^M^EfS] (Formant Regions), tB^$Sffi ^6 fttl $t d#-ni &£ d# (tilFTlit 

0$, P0M«, 

B 43to 

'S{X3tf*-4a (SEAS) * 
^ElBIWW^ia^**. SWffi^UKraW#. *7'£M±SWfti; 
«65§ft, **H^E(UW*S[^PJr^w|. 0ffi^S7?i, Wm* 
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mMMA^mwzmu */j\ 

tHiWM%Mo 

(6) 

fit#. j|^tt#^W|51«i 

ffrttStt&IEOH. &&&&&.& 

«U J£s£. il¥Ji*«T!iift! E-*Nffett*I^A, S 

MI^-A£MAWf!*, TOW«MitAi:#£o ^ffeMg&IW 
Z-M, HSII$I65fft, ^fSf^a^, “-J&A 

ft. AWi^WJ^^SW! 

Mifei£, tfefKIII»=.lll^i„ MM, 

«*§„ TffiSTO^KRfiftWftflE. mm#W&Mh&&£R : £&M 

ig'fe (ffnqA tB^"H'^J : s L ^olfni | i“J^l'^^h&\I : a'M^^ ; o 

wmbm. 

^tfeflSH**: 

a. ^^|5]: &, Mitx £JS 

b. S^lfe^'(S]: ll< Afr, Efe"? 

c. ^AAmmmiLwm: %&, m, ?*;«&#, *t*»^ 

d. AJ^A/J^I^]: p^ f (i§, 35) f^ n l5l#'fe 

e. (liA E) A'h'Fl^l: J 

f. i^#6Wi&|gmi:fR£«#g 

®M = JLS-WMM?S 

J®A-j*?W§tL 

® B iJt: &—&M1S, «mii 

51-&*&> ASA, 

g. MAMf-Mst mi A I'ilM^I tMcMAfeMM 
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/ -hH / 


(7) 

i**B ^^r(4S e MM% gij % ft# & ft ft £ W fi m, flllftWtt 

3g*«#»!iBi, mmwm-vtM. 

%$ukmmmm, SM^jMAfnwyfjswiife. 3t£—#3&gwwift 

^I'Hlo SWflttT: 

?i;P[nJ (Reverberation); ^Ixtt^'IsIjjLifc^ WBt| h]^ / J'' : F 50ms 0\f, #fC 

AIMSP, 

B^f • SfcttflCftJSPfi. 

0JS (Echo): ®i2 50ms ‘W\ '£*^#W8?#rW 

5lB\f (Delay): —IS® 10ms~2s ^ 

fflKJlrt. AOTfif 10msWtS«, ’&n!ULgSMBtMftft9k%&, 
tm (Phase): mji 

ffclH,lf p?c#, ej ff |J M ^F ^ ila (^^if±a) 

NI. 

SSLt0r&, ft 

^w®5fe±M7Fisj 

lilWIi^, #£±®MW£®Mfa.t, 

ik, aswiSA 

SiJ^W«£*o 

fMM^Ttit#± “S*->r 

ifeJiM]xtftt#HFiSW±^®iSlt. ±®jt;fcW=S| 

WJS#ifi^*JWI$#7^£W*h&JB5S, *fl§±3ffiWiURg&. AH 
«-# “A” w». a, j&. %m#», mm%T 

MM> 2mE, 

TOW. 

fo&. B^^AfnrSM^To Hli 

^AM&. &«Wtb “A&iTtt 

tf*> AA, &£&*#» 
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/ *it*fctt**J** / 

ti , tm^e^+msij^h m #&£*&&&.-& 



15 £ S It 


a» : 

© Computer Graphics, ffift CG, = ft* 

sincuo t*-»jjr [8 (co+coo) 5 (u> coo)], Jt I 3 cuo = ~^r „ Etj M nj ft, 

f (t) = y * Pt/ 2 (t) *S T (t) 

HifcJttiattfcRIR** 


*fliKa»nia, «ffl=ftaw**^j6r«0Sfla, &£*&*«#*, inwsitft 

© *f©-©JSIffi*T\ K*ittasfefr». 
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/ ±# / 


f (t) = 2 Pt/ 2 (t-kT) 

k= —oo 


%|giE!S®4J-: Mj n=0 H^fi F„ = l/2; n=lH*, F„ = l U-, n=2Etf, F n =0; n=3 

Bt, F„ = 1/3jr; n=4fcf, F„ = 0 ( n=5 Bf, F n = l/57r. 

TJSL, 

© nj 

f (t) =0+2 [sinflt—^~sin2fltH—^-sin30t—A] 

F (ju>) =Er Sm (c % /2) 

COT/ £ 

© S3+ Cfe^JR-^tttWLWJRSaaifcJ, tfi flat 2005 *|M6. 

10278, M01-12. 
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/ Si*♦*»***■ / 



tV - At 

H fnJ 



fulfil, ft 

wbk 

»a>. t^m^mmsh® 

9Mt%m. *mm. mis.-, 

ft; 

wftfnfrBtt, wbijt 

Jtifttf i &i£ATf6]®MA P . 

mmm», K^a^nasnrwiiafiijtiH-^ft^s^^-wiEKat. 

ttSUT^SftWWfflSURJilil, &ftMW®&S)feftlEl£]j& ; g : M*a, ScRS 

a®iis, ga*R&»MMa» 

aAaMt&s&ftwaa. &aaa 

att, ttfflw^«¥astJi^#fiE. 

m, iDlfflAMi«$Ml, BP$£Jdfc 

'BSS^WfijlAAnTsfjMtto T®«fcW#9^ 
*«C2 M33-§-««AM, ^aatt«^^|WIWW, 'BfHW 
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/ _h* / 


4.1 

Mst-#. tiukttttm&m, 

M 33: IE®, 



o 

4.2 

$|34 : (^T^TiSifif^^t^T-^AJt) 



»Jo 

4.3 

&TO. 

(l) ££H#l •• 3 

^J 35: 1 = 3 MJft+WfiftflJ (i^J^i^-^AS) 
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3 






4 5 7 8 10 11 13 14 16 17 19 20 


T 2 

( 2 ) 1 ! 4 

M 36 : i*4 (iBMSra-Hv'JE) 

56 7 9 10 11 13 14 15 17 18 


T 2 3 




4. 4 

MUX 2-33 J^tef04M««^^JXPT: 
m 37: C 5 £ftj 33 tfiftK|tOW#i|l|t]Sl»J!l 



4.5 AlnT^W^WO 

frffi4.1-4.41 

, &5nT§tu Mitfe&M, &-Hr9fcfi«ff3fe^ffl 
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/ J:* / 


ammm^ 

fss.iA^sw, zt^m^mmKmmum, 
mm, nm, am, (mt), mm&m 

tirnttzuto. 

aiM® (filters) u&m 

««, gtJtfeWgW. a6jS#M**5WW>HS®#»SltJiiiil:* 

^ (cutoff frequency) fP^R^ (resonance, A Q {M ). 

»&. #a#«ig^^w0Wnr^*ffiii, nm, ^m, mmjmm 
m, 

ttm, \mmMwmmnm#m&mma, mmr^mzjsp^ 
#$*»«. &z, 5i'jjsRii?i^Mw*'if a mmmmMm, Kit+ 
(SIMMS, iStf+ISI^K#. ihfifcu fK 

mm#* phj^psm«*^pKo mttvm, MKiffliww (ie 

SSL =£«, M, $g«> »«) 

iSPJAfHiSSl^ai 

(band pass filter) ^^ij, ^E 290—880Hz 

Mrt, 290Hz 

88ohz 

290—880HzMMHrtM«nmft3fi, #Jft#iJ 38„ 

m 38: 290-880Hz MMSl*l*fW C, SifegM^ 



9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 

bound=290—880 Hz 


MS±#>J0OTJ, 

r^tMSPm 

^B&wm $£SE^r, 
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/ *»■&•£#***« / 


Mo 

4.6 D## 

Al^lMItf. ft. 

04iit4nMf, M#fe#4rJli&±A|5iF 

iftMW, MR±m±#, %PfLft njf 

#±psi»-a)8f. RFL5tfA3t£%^«^wM, wtt^tgg# 
w«#, a5«rfB»»*i» : t. ^*mw& 4#£, a&±, gm#4r# 
fSWKI. MJ^£&A4ftJ®#, &sfc3?i+ 

4u Silt, *mt»W mm) #&*&, 

MIL 

## (noise): MMiURj«maiSi^@W^+. 04 |hJ atWft£, 04 

M^B, SKMWTJL^#: 

(1) (Unwanted sound); Wf liU|5 $1310 1225 M-P-B4 

SU» #4641104^^o (HJliL The Oxford English Dictionary) 

(2) d^erfhW^iu (Unmusical sound) : 19 

(3) (Any loud sound) : 5FfstlfiJ&301lF04iSiii 

i, 'M^Po 

(4) (Disturbance in any Communication system) : 

* m, #4u 4I4l4Wft. 

A. (Broan band noise): X# ^QftWM 

jSf&HJfc. (4nW^, ifc^n&flLW^Sfrtnj*). 

B. (Narrow band noise) : fia4t : ?lJ4E4S)(44''M n F!ffi;i ! £lll04 

mm- mm>P\ r&wdo 

c. iftllTP^e 1 (Gaussian noise): 18 |±gf 

IMIfclSIimW, ffi*-«>gsfe«g8:£ 
“'fiJSJ3i5§lj” (Robert Brown 4E 1827 04 
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/ Jit / 


*S«lBIW,a«Cl8W.jESlM, 

D. (Background noise): (JF&) 

tffltMttr. ilTOfflfgnitk, fcfcW*©**#5£. 

E. fi&ffl## (Random noise) : H^TBIH^Ib] ffl 

F. (Rustie noise) : WBttfLJl^itt 5 ' '&'& — aE-WB^I'h] 

(SIPH. */hTO.3ms0t. 

G. (White noise) ; ;lltB — eHs^* 

{el “a^f n , «ra» “m* (white 

Light) -ii^ltfW*. 0WWfi 

iTe#^§w«i^«ift^:wsrai^(si, 

M#£*Bt£8i¥WlflS&, SllltifflK. #WJ39 t 

H. $&P£# (Pink noise): (*&fe) 

09 39: ^AawefeUSW^ffl® 
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'fftilSliSS (low pass filter) : 

ilffTFi&ttiftWjS (*tt**iL»*j6) mmrMmz 

ffiiliH&Sf 



KiiattSS (high pass filter) 

+saat«***«#Ji. #jrFffl. 



#a»&« (band pass filter) sfcJttOIMHSSfflSS®, Kifc + IHWSI^ail. ffc"I 



(band reject filter notch filter) , aUsMH'K#, ihiftfS«iIil. 

^aattaMBK. 
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/ _L* / 





SPASMS# nmilitT, 
S1WMIS. 88&^^AXgfc$^^*ttW*®¥g. 

© Karl Friedrich Gauss, 1777-1855, t/J 

© MEI • HISTjESf Barry Truax’s HANDBOOK FOR 

ACOUSTIC ECOLOGY. 
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/ a#**#**#* / 



a«5TOPBT*?#«, ii#®-iot^®s:, “— w* 

#^7fc” M&tt. 'eswBtRi^R cs-ft, «, x*mmm), m 

“O^MsT Mft (4JE#TftBaJTttT^W#^R)» 

SMW£, H^E[W|-«#£m' (iSW > MU±) 
“£j®” MAS. tfcinffifcT#. MW, 

am. 

<±«l) ^rms^h. ^usm, kk 

iffirtift (Janequin) flJS)f^ (Machaut), PJ#50;?c (Messaien), WMU'ft)?!] 
& (Boulez), ftgWJfcSS^&££#-&JlTliBM, ^S^*W«** 

ito imt mx 

“P*W” MSfifcg. 

mm, mm&Mmm, . w#twis« 

ffl. “JBaT ^ “*M” M#fStft£rJ®#M*a, 

aTsawff©±to mxmp 

#? fcMffligifcW? 

m? 

mmmmm%&m r ! m 

468® * *i«iAA: 


“M&” B# “&&”} %fr, ££#% 

(WMMt, St, £t. ±AA^)o ££#3?ft + & 

^#^t3$ 0 *$£»**, #-W*MR 
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+im 


/ Ji* / 

^^jjtw-te^, *tm^£), xftit 


MMJH • S'Mi^*** 

MACWfnM;&, &j&;ft3rlS. Wffe • #*Hfc 

MM&, w&stmhm&mk, mrittm, #*, ^cmmmt. 

sjib'feWA^ew <##), 

# (##) HgifiT^filb MWSffiM'effimafiW'KffJW^WiKJit, 

+ (ft 

^f). 'B«Utt«^T ; S : fe»^#^trWilfjft. SItX'IITIt. 0r 
KJliiilXBfi^lSWEISES. * 

«JiW«[i!!l^#WI«««FfiH*jE^. 
in • tmw%il%: 


(&#« t ^ ■* * tfjWHI fij # AM), £.$£%$] - # $ 

ftKJfc, ft*#**###. 

'6#A-'MfeJ:M*Sfe, £4hft*Mitl**tt$&.» ADt/f 

-frJfcttdb 

*. (fcffr), 

5 *. 


5. 1 IMM'ntft 

(Original Synthesis) X.WJ3 “^'14'pM,” (Linear Synthe¬ 
sis), iiffl m&nt, s£#j sfjia-^w««[a# m 

*«*§£-, aiaksaas^aflo 
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/ m #**«**** / 


SfT, tfrfn— 

— > infen'fiX (Additive Synthesis) 

Mftmfl&ffl. 

SrW?*#. Nflfc 

*®W • teJ»g£ 1975 ^GliSM ft 

#wj4o t 

$i 4o : *fjts • «$hf» &itn i m 


J=60 
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-> ^ 






























Sfc^ffeiiffltww^»:fflin. «»£«, Mfe#*3-^gt, 
7 #gW. Ig-TM# 13 #gW. ^-/J'lf^'JI# 11 
-519^*2^, ^-/Ml^jglJ^# 9 15-fg# 

$J 107 «E, WHf^fgfi)) . 

jy?«»w«#3j£^#e^j^we#atT. 

&Wi£±.mm, aMWTJiSW, frJli^TMT! 

,sii#»J5sm, %nt, 

iw. mjmmnnmmim^m., -met, 

ZU3E, SJ§i8£> ilSIKg^ftBfeiHSIl, ^M«®ADRS^ 

»l». &tft3?*££^HiJtoiig4 I , ^Mlii-II. "TM 
li'ISffl «3Hf» T&M7&TMM, iA&T)i^±#, «##» 
“iSJUTW” (HJg^rtft). SPM 

M£-#§rWMTo M3lth-TM: MWfcTi£# <£■$$> 

*»> w “miE^” m 

faltt£? #KII. 


— > x>Si | l$'n"i3£ (Formant Synthesis) 

^Tf o 

mts\, &#?*& • mi$w& 1983 m'\fcW) «e&»®?h&s w, vmw 
T A**»ttiStfjT*J^$fn3S:. 
m 4i: xmwpt a 2 % 



i$Sfc?!l». 
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/ a#**#**** / 


ffftOT. 

— r - Mfe'n'-® (Subtractive Synthesis) 

iftMJia: u mmp^’\ bkM&p^ o mm 

c, mgifefrip, %% 

290—760Hz 

c, £ 2.2 

frm. 

m 42 : c, 



bound=290 — 760 Hz 


sn^ffi^Q wii&jR^jaa^^wa&saiife. R^nm^n^ 

Tiiia«ii»- & 3 ig 3 &mms(M (Mmsw 

^'J 43: 



every 3rd starting on 3 

t£#M, it ‘WJHIT l*A*ifffl»WM®. 

aiMIMiSlII 

ntw, 

i>, SStl«> feflft. I$MI1#, MJEMM/sift 
“M” M^Ritfe “W &£»ia*R2&ffi!MM8iJgffl. Tffi 

«±£» ( Ethers ) * 

“SW” 
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$J44: MSrffl * «A£» (Ef/ters)®*#!^^ 

$JI*I§ihii^J 


Flute 


Violin 


Viola 


Violoncello 



(Paris; Editions Transatlantiques) 
“mm 3*T (frequency scan)®, 

H”, ‘WA2A” #5'J7HtJ0fA^fM 

fnsTT^^was, “A 

&7 hM#R. M, ffUf^eN S^^WM^^SfiftWiiRSE^W 
WL&8ft£o 


5.2 

(S^'n'fK, (Distortion Synthesis) n'jjK” (Nonlinear 

Synthesis), (Nonlinear 

Waveshaping) (Discrete Summation Formulas) 

firing (Modulation) il— y t'^1=f 'fiHt'fKliiSiWf, M^ffl 

mm\m («) 

ft “fc»” (SWlUft “fcM’\ Carrier), ‘WJtT’ 

(^# ql HiS “i^f®”, Modulation) 0 

ffi”, 

##, S#W. 
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/ *»#*#**** / 


wmmwfommm. 

1. $SteiJSI$!] (AM) 

^fllijnhrfrj (Amplitude Modulation) M JliSii— 

if^AM 0 m^mm^^n^m-. m 

(Carrier) -^j ifnHjjlJ ^ (Modulator), 

*%$, mmmm 

tl^rffl • ^pPpIP^f^qn «]€$?» ( Disintegrations ) 

*, ffeSST-Xtlfg (ft-3/ 

4C-ft-l/4A) ffc#***, ^4 >a! 

45: M»rii • *f (»£#,& «M» % IX 3fl5$H£flItt->MFg 


A 


B 



HaJsfrMW. A. 2A, 3A, 4A, 5A*gafe, lit B, 2B, 3B^MM, 

mm&mv&i 

w sb =w c ±w m 

#flJ: 

A+B, A-B, A+2B, A-2B, A+3B, A-3B, 

2A+B, 2A—B, 2A+2B, 2A-2B, 2A+3B, 2A-3B, 

3A+B, 3A-B, 3A+2B, 3A-2B, 3A+3B, 3A-3B 
4A+B, 4A-B, 4A+2B, 4A-2B, 4A+3B, 4A-3B 
5A+B, 5A-B, 5A + 2B, 5A~2B, 5A+3B, 5A-3B 

mm (gi«i^), nivrmm^mmm 

Mintis (M^). mmmtemm a= 7 i. 36 Hz, 

B=113. 25Hz, 

#'J 46 : 
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/ ±M / 


: Hz 



-41.89 

297. 86 

-155. 14 

411. 11 

-268. 39 



369. 22 

-83. 78 

482. 47 

-197. 03 



440. 58 

-12. 42 

553. 83 

-125. 67 



511.94 

58. 94 

625. 19 

-54.31 



583. 30 

130. 30 

696. 55 

17. 05 


(-) 

^»J 47: ifpfrKB# 8IX 



SHSM#Eg#fc, 

2. J^J^ijil^!] (Ring Modulation) 

WM«?A0A &#M«3i«MfrJ 0 (Mifc4$#J&M-WTO 
Mrt#) 
iWs 


%&£$#&#&&&& « a, 4 » 

(Mixtur) AJ^#/# P d p «f (Mantra) + 

1&/3T£#&A, (M^) $*** 

#£#3^1.fls&# 
.Jii-fc-ti^o -f£, ££*^p d p +#£« 

&#&A6<]i£i transit, &#fc£-Br«&4£$R4 : ££«*ft. 
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S $ it H m ^ o M (Gerard Grisey) 1975 ^--fji] 

«&■#» (Partiels) # tm 4 1 » ifotfUSUfoif # 7 S $ -t#- H ^ 


HiJU^J 48 „ 

09 48 : falgjm • «##» tltMl 


hiim. 


sound 

:::::: fc 

harmonious 

generator 

-/•‘ / 


A 


narm - 





St d; ji&TtlH 

(tS), # SS 'fed #7 fat o- (t^5); —^^t^: 

4#. ^t£4# (Itflt) t£g£ 


MSfffl •iMft»p n p^ffflTMS^, tWP «E»» (Disin¬ 
tegrations) /LbP^* «fZ./idl)> (Memoire/Erosion) fftlf? — p|5 

#. #J*Lfl|49. 

^49 : 




£'Mfcfa&tt#*l$itf«J#--*tC, MS 
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/ _tn / 


fth ( 6 ). £#*&, (c—d— 

/) flMJTimS. Cttfr**X#SST. 

* ( g—h—i) 0 bbi e4$. 

*# + #117*0.£#3f + £»5&tt#*i (>) *###* 

$. (##). itvit: at 

M/» flffJ.*6 ## T *, 

#0.® 

*£± (ftMffiisMW) 

ft, ®aa#ft*- > h*fW«(^nrKJljii4ini*ftitg*W^ ; t4'i ie ^Hi 

«£i^m» wsssp. 

ffi-'h (JH, ffiA^-WWc\ e 1 fP«A^-#W 

c 2 ), ffiiSit*e<ni^Wini±208Hz wa^s. »UJ§ffiWMj«£. S^fo 
?m»±Mfj-^fo®io-^0^WX #11W 

^J50: 1^14 <(^|0lW»®W^»^MWW^ 
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/ *ii*&tt***3i / 


3. Jg&SM (FM) 

(frequency modulation); if 1^1 W&fi=iJ§,PIft 1 !fjKffl N 'll litffi 

S, 

W sb =W c ±n. W m 

W lb JiISl^nnT 
WSfilWlI (0, U 2, 3, 4.)„ W c (« 

#») toWfll, #SiJ£W m (USM») M&MM&fB, nm#3!bi 

Siifc±tftn‘TOJfc^RMS&![, 

T«IUfe^7&»££o 

0d si. «$iaat (#*) wm 


OHz 



C+M, C+2M, C+3M, C+4M. 

m&m&mwmfaimwt&c-M. c-2M, c-3m, c-4m. 

f^»#S (algorithm), t£ BL| fefc “$gPT’ 

(matrix). TffiSfcffl*# 

MUrfi * IfW# 1980 ( Gondwana. ) #3c0|«|ifc 

lAMfw, mufcg' 

ftgmimmm, #e^j52 0 

Ml 52 : imwtt “W^W 



W sb = W c ±n. W ra (n*l, 2, 9) 

#UTMJ*^o 

mj 53 : m^w# mmmm fwwiawsfi 
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/ _b* / 



Resulting sounds — 


^nW m >W c 0t, (W c -nWJ &*t>$£P$ 

KswfRiB*, 20Hz, *$#;$, atife±^rw*Pg®, 

m ^sasut, m “s^” h* (MM-m^pjornM), 

m’\K%LM&' / t-MM.ffi%]iftSt$k.J$L (foldover effect),, 

&=?mfflft&nI\cXm&, n nHiJtR 0 Siljoo, 

rwMEmmmmft (g\ a\ b\ d\ a 

ftFMM, #PJ#g&P$ 0 

tJ!l 54; fm^fWJ 



Carricr= #F 

(a) (b) amotmmmmer: 
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TWfi ( Gondwana ) KITH# 

I^tf|gg*ffi£$f4&ft£ 

to. flc&£to»aj«4SttftS (if#l + «Jindex=n), MJHgj&KJTHtS 1/4 

#Wc ] 8fcM-5*A*4». 

mr±, 

^aj 55: *fl£« cm^PA) WFSP^*4l»lH*?lJffiP¥ 


index = 2 index = 4 index - 6 index - 8 

modul -7.88Hz modul.»12.75Hz modul.-17.62Hz modul.-22.49Hz 



>s- 



W—-- A 


^W»J- 

fi t=® 

- - 


index-15 index-16 



& # & ft $j m m # m m jra m if & ft ® m m w . it ft it n m ft # $ 
ft. 

t&msL&m. 

^nmi* ifes^w^w 

W “PSH4” feiMMtzfJit. 

t/sw**ra, “£M£i£3i”, m 

m #SI7«r0f*«M “KjegM^ft ^H^ifc^SfnSTT 
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/ 1M / 




im-. 

© 31 il Villeneuve—les—Avignon Conferences, Centre Acanthes, 9—11 and 13 Ju¬ 

ly 1992, Contemporary Music Review Vol. 24, No. 2/3, April/June 2005, p. 208. 

® 31 g Tristan Murail (translated by Joshua Cody) The Revolution of Complex 

Sounds Contemporary Music Review Vol. 24, No. 2/3, April/June 2005, p. 135. 

© «##» *? is(1975), 

® (Disintegrations ) (1982) Jj 17 Mfj^o (commis¬ 

sioned by IRCAM). Paris: Editions Lemoine. 

© W!\ /hit#, + *it#. Paris: Editions Trans- 

atlantiques. 

© Contemporary Music Review Vol. 24, No. 2/3, April/June 2005, p. 128. 

© Tristan Murail : Villeneuve—les—Avignon Conferences, Centre Acanthes, 9 — 
11 and 13 July 1992. 

® Tristan Murail : The Revolution of Complex Sounds. Contemporary Music Re¬ 
view Vol. 24, No. 2/3, April/June 2005, pp. 121 —135. 

® l\L/Wi (Memoire / Erosion ) (1975/1976) % 10 (commis¬ 

sioned by the French Ministry of Culture). Paris; Editions Transatlantiques. 

© Tristan Murail : The Revolution of Complex Sounds Contemporary Music Re¬ 
view Vol. 24, No. 2/3, April/June 2005, p. 129. 

© (Les courants de Vespace) (1979) 13 fQ/J N 3eB|>0@3M 

(commissioned by the French Ministry of Culture). Paris: Editions Transatlantiques. 

© (Gondwana ) (1980) J3 Iff IS St M fh ( commissioned by the 

town of Darmstadt). 
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#*Flftfd, 3ttTi&^iit&&Jl; te«, %M. fflli&iSs *«> ®$c£ 

*mtiUT-^fi^i£: a*t*Jllil^t4l>f«iS*, iiilM 

%m, im&im, awfpwiw^s. 

oj JE S IE &5 ^ ^ S s'o 


@ I?I Itf ffi] tflfi&fofc'tflHffiii&i-l (31 {H 

*&). $5.TM'%UJk?%&t)kto (&M 

*&#> /Ait 

lj3£7#tfe&ltr$&«K * 

*W. tIII#7*M±i£Jfl'J##£i % 

X. #3±^l#3t$ — y h'^^,^j'£7|t ('fc^)„ 


wsfWJBL^. rt=m¥^ wxftm “m±ft n m 

p, Mm\, 
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a*(5j@sffi@#Tmas^®F^. * 

ith, WSrtST-MWWIi MM 

Hiit, 

%m. 


© Tristan Murail : The Revolution of Complex Sounds in Contemporary Music Re- 
view2005, p. 135. 

© Morton Feldman and Iannis Xenakis In conversation. Edited by Vincent Gassel- 
ing and Michael Nieuwenhuizen. The present text is an edited transcription of a conversa¬ 
tion between Morton Feldman and Iannis Xenakis which took place on Friday, July 4, 1986 
at De Kloveniersdoelen, Middelburg, The Netherlands. The conversation was part of a 
five day master—class given by Morton Feldman during the Festival Nieuwe Muziek, June 
19-July 6, 1986. 


71 








/ +* / 


»T^« n n ffftMW»HI. jtMA20tSt 

2*£, ^ffgMAAMM 

^Mia^MAo ftxmmm, as 
M#, 1?#, fn 

*w, iiA, ^jmmm 

M3£. 



/\A*- 




&*, 7k»A, £PJ£MT^MM, M 

Ait, 'BmMBAWM- ffiufiftiptftst®, mmn. m 
££2%. itA*#MM, MASL &MMim^£%r£A, m, MUt 
«#^i 


6.1 Mmmmw 

&l 56; iili# 
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/ fciiMf *»***« / 



(C) 

m, jsfril fl!#—fefrtW'MMS&f'h -% ur^s “3rte. 

tSW'M. Jl#*6 

WiW^MT'g^ir 9 . ±®Wi£0!l&«;£« 

t H'MtT# (Mtt) Sit CKf 

(^#) im, CTI&jS#®!#. ffiSinAM&j£ftfi (£# 
&) (A) ^DAAS^ftSBiag^T, 

{X*Tg^ tSaiRWf 

mm^mMJ; ij£M±*7, 

it, S'fnMM'Swm m 

#£, B®, ®fn 

&&»£% “#itM#3r. 

K^HSZi, 

£8S£tt±&fT, “#itw#5&”. 

6.2 

1f#£: 

(i) 
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/ l%9>\ / 


57: Mmmmw Iftg T. «HM»® ( Serendib ) 

16 £h 


16 



/ ~ - - - pp 


x$ft • l^tSrfcfc: 1 : 1 

Ytt • ((s]Jt) 

Ztt • A/JtM: f— (mf-mp— p) -pp EM 
(2) 

M 58: ffig G. «^|SIW«!#i III»®#^ 

■^•26^ 



ur# 4 IttHi, ±0S*liS5&jgf 

r#a^„ 

Y$ft • fllfi#®: 4tStAjo (|1]]£) 

z & • %p .mp-mf-f- ff- fff AM-enra^o 

{t, ±.wmm$t\k$h 3/2 ! 3 ! 6 ! 3 ! 2!l : 6 ! 3/2 : 9/2 : 6„ 

“-fitt” ffi&WKEipS 

lift, R 0 fc^=»«ztttt;&a&», >AM 


6.3 

'EfnMMMJ® “3M” W 

imb. Mnhmtiz “ir mii, &#-2a-3“tt 

4 ”, ###&# “ 3 Sf§” “#I 8 P. 

ft® *3fc2tfT^8i »ii. 

IfTIJLftiam. WJ 59 „ 
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/ m ####£*#a / 

59 : «mw» m28, 

67, 165 /M5T 



(A) 



(B) 



(C) 

(A) t, TO 

^g-#> oboeTEJES^^f^W-W^^itM^tti^, 

BP Oboefttk/J^Hia c 3 ^A#£—^M5fc£—W^&jEPIrt. 3f£ 
0®j^, YHWiifl: A4K£—W; ifcSK* 

ift, 4Bi (Y/X) #»±, 

l?®., 

if^J (B) u m- 

ft^o 

»ffi±Wfe««^A4>Oboea|5#MS, fI^I^±^-#Wo 

if#] (C) *MAi|Spii/f5H£M££G#Aia& (Cg) wmm 
(&tfcGift0^Hif-^fl£ra4J*^:-W?£fflrt?t#). A&ftJIM— 

y^miTO: | x®*^0tCT#, i?Mtb 
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/ +# / 


*1 ! 1. 

G & wm , mm^mbus. 

mi mmtinmmm 

it. 1 m%it). 


6.4 

Mjeo. 

#j6o : kmmmw fK mnm^w 
[o] d*h 


EH 



H£_t, *jEMS0*i£#3M®^, 
M^#ji I^JE^iuSMa 0 o 

Ytt-MS'M: jznm (Wife: 1) 
x^-i?#ictb: —iiijn 

Z $1 • MiSti£§: ord. —Sp. —ord. 

^tl 61: if«ii|Wl^j60 



*£ (*2W\ £W) * 

M0M$4fco 

Ytt-S6fS^aC: Wtfe& 22 (H'hAJSiSJjn—'NtEffi. WSc’-Jh 

g 4 )o 
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/ *ii**tt**#s / 


kp 5:4 iiaa^in 

20, 5 « 10 ! 4 « 6 : 2 « 2 « 2 « 4 s 2 * 2 « 2 : 4 0 

Z m * M 3 £{&S: ord. —Sp. — ord. 

62 : smmmwc mwmm\ so 



±mif®#, 

£*Ri0Enr5ii. 

Mo 

Y fU3 • 7sX~ttZ- 

xfpi • ^mmt: 

5X3X4 =60 o 

IE12. 

#i!l#—15. 

20 o 

ilil#lg$fft. 12 = 120 * 24 * 12 ! 120 « 24 « 

12 : 136 : 20 : 15 : 45 0 

pJJaL 12 « 120 I 24^^ffi^w*a. HPW 

ftWtt, «gff#st, ««a’, MJgJniASrMttfcfcim b. 

rnf- (mp) — P, #|EHtli. 

^J 63: if«M^j60 
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/ +# / 


HU 



&. ISt’M^^M, J&tt-d 1 


Y#| •£«#&! 6|+4- (-17) =27 y (0>hA&#ini—'HE 

EK). 

xtt-15r#Sfctk: *T^iS^tfc«g6, 

mat, vmmt-. n> 

UMifiHAo 

Z$b •#]£&£, mf— (rap) — (p) —pp, #£K'h;&K&g. 

&fc®j&££±Txtffc®»E#. 

j£ ($jE«jb) jke»t, &£ft*rg^ dtip^»fli^#E 

»>. ^sk±, &&itvm 

w&±ft* Tftmwim*&&. adsr& 

*m&m, 

MMJE ADSRfe£Wm&«tt«MiE. 
>11. 


6.5 VftlfaWMW 

EMtts is, m 
sifcAflruJiis^ig^ 

np, &»js. ^mp^m-typ^m, mn^^^yt^wpx 
mwwM. 
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Cfr8fcK SBt&SG Sfefflctfafc, RO- 

(i) %&m±mstwim 

m 64: a tie g. mu m» 

Ricordi J{S 



‘efnw^ftttjii = i Minti 
urn “mu^st 

M-itM. YttJiiROT, 

±tm, mm^mwmm%m<fm%. 
x® • ^mmt: i = i »«#, 


|l 2 4 8 |l 2 4 8 |i 2 4 68 |i 2 4678 |l 245678 |l 2456789 |l 23 4 5$78| 
&«±Ji 3+2+2+3 


Ztyi • ppp—pp—p—mp— mf—f—-ff, ^-fclSo 

12 (M^AS), MAiETOSg, 

w. “+” ce# nm#*&) “-”, 

±^W«E#W4P#»tkiPT: 


- 2 * 


^f.-2i«2f* 2 |.-5«2|.2f.-5.5.-5.2A.4._7 l2 X, 4 ^,_7, 2 J. M _ 

-5.2|.,4i.-4l .2-1.5.-3*-4A.344f»-3*-4l.3|»4f.2.-4.- 3 f«4i.5 

>OL£/h4PW»*2, BPAH®, {XMW&; Bp* 


AK. tfi3R—IX o 

09 65: i0&M±fr6m*E# B igG. ttftS 22 £fc 


Trumpet in bB 



82 





tsiifj. mf—f—ff 0 

^j 66 : m&m±'uwtffinw c fig t. 

(Territoires de I oubli ) 32 55. 


CD"-;.. 



x$j • isr^atfc: i : i 

ppp— (pp—p—mp—mf) —f, ^t/N^o 

Yl-Ilfl: 20 BfcjlfcKJW, MW 

W ADSR (attack) |5fT •§£($# 

HI, mg 

( 2 ) 

m 67 : fig t. tmw m%mi> &#& 12 m 


Vibraphone 



(A) 



(B) 

±®w«mgiRtwiHi—Hit, m w# , vm 
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/ ***£»***:! / 


Ztt • (A) ff— (f— mf— ) mp 0& 

(B) fff— ff— f— (mf—mp) —p T^m 

(A) 6—6—5—5. WWMfr 

(B) 5—6—7—6 WWMtt 

pfia, »&*b±iis##, 

Yi-iiiifi: <oi'£friJi**BM*n 

im$Lo (s+Ait), ± 

(G,-d-|$ E-F$ B), 

AG #Mfn* 14+1/2 (WtASMHi). 

(SPW£ 

+^1 

«l^ti, +j£0Am&tBH;^3cfg, 

fer^w 

« (decay) It g ft f# HE . * ADSRft^ 0 It® (re¬ 

lease) 

tw. 

#fiftfl5!#e&#£, <S'&*l&aU»]ft*n3£ift 
itft#ft^$j&ftte&. ft 

j® 0 A|s]«fti^G i££o# 

ftfl&#, M (Alt) SI#, WfeSE#. ±$JftM££lE*mi&T 

i+iU WtAft+T^M#, MSJlttL 

HffiTOA»^+^m6i£o 

6.6 

TffiSlilT. mfcmVfSh «g&ifi» (■ Serendib) %M, M+T+^J 
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/ m***#!&*&& / 


y$ b • : 18+1/4 tra$fc£—#) 

zm • • wmm-. xti, +# 

to ep #> m# ft ^nii m w ft sb+mm m g, m t in £ w ■+ 

mwwM 

w ^jm ca> a cb) 

(M«i#sa#) «-#> 

AMMTATO&A 2tt£iilTO-WTOIi£#, &jEfiSHHNK5ft# 

torn- MSusife^ri&ifliSE^WTtfiis^ft). w* 

SgftHfr-SA 

MMIRM (SI^HS, Mi^iSi^J^MIfrS) 

$, fpnrw^* “to®e#”. sa mvtmwnL&ftT'Z&iiamMSL 

anm#&, TOtt), K^a^^SE, 

*mm&'j?o 

6.7 &mm 

6.5 bhs&si 

if^Jo 

#g 70 : its t. tmm <g&j&» 9 n 
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/ +$ / 



se "mw, «±. 

SlftttJitt. 


a#: 

$Mfr, ^MSiMMgWfettSW. 

© &»&$**&*. 

® j&fiitt, ««ftWJR#ffi;fr*&*e». '®m5;X,'li)!Stt2oo3^-iig, % 40 m. 

© T. mu&W: 4$%M> ( Serendib . ) (1991/1992), ft 22 &SE#|tlffftK (com¬ 
missioned by Ensemble Intercontemporain) Paris: Editions Lemoine. 

© G. «H 7 J'|H]fi'5i®7S I, IK 111» (Vortex Temporum K IK III) (1994/ 

1996). ftfjpp, fcffi, WSK /JvJl^K Ricordi fflJKtttflJS. 

© ((^roM + H^Mfe)) (Treize couleurs du sole:l couchant. ) (1978) ft-ix®, 
^-HU, Thtte^, ft$|5|K (commissioned by the Paris Goethe 

Instilul) Paris: Editions Transatlantiques. 
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/ *#**»***£ / 


© G. «&'3g» (Derives) (1973—1974), Ricordi 

ft®, 

® T. «jtSM±M» (Territoires de I'oubli. ) (1976—1977). Paris: E- 

ditions Transatlantiques. 
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/ +* ffxg / 


ss-t# 

“\mmx\r £sm#&+M#£i5i«, 

*i*$HSIM®Ef*. £-j£SK±'Etf&£*f “IB# 

»*jr mat^ht. 

“MW WSMB, £& “H*&” film. lATMMMiy 

m&ffi 

7.1 immz 


mnmx “gig 

#\ s?ai?p^fi5*jts:sg^ew±w^?i-. ft 

16 >M2#imUR. 1-5 

HfB&; 6—7—9-^g#jg;£/jN = jft|&, 4—5—6-7 

£; jlBA 11, 13 #gW/£3fja+-, +H 

M&-, 

(it:fc£ffi4Pi|fiJM£*M^&. *n4M 
®>, SMnrwms^®#w#^at&^^t^ft±^w#'t4fc^4tp4o 

WW. «fnajSt«*f£ffl^nlWAXnrTS9^r*n%jgj(iij 0 &&f£f£ffcfn 

immTxmmmmAimwmmttM “Mtttir w^. ajthea 

3fcb WTihSfT]3fe*9F^fi»feWf&«I»®. 
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/ 


m / 


& W fP = 

1. (x»iift. m&mMm&Mwm 

fl&, H«l) 

2. (i!P 

2.3 $J17 i 

T&«{6JmPti4> I'hJPS (KIU) tt, fclgfflftjSW. RHUMB; 

fa]rt (Jp 2. 3 18 its-tt. 

3. cm 

IS, fcfciP, fflT3Wf- E 

ffl7 5^2r«io^2t. 2 

» MTf0fflo) 

m &#, &*&&&( 

tmm 

#*. Sg. 

TMT. £i£?PKA7h A 2 Uj« (*#), atBWgWfPAffim (* 

«)o 

^rj 71 : T. CSW). «!UHWWfnUjam (& 

#Pt) 



MAUfA^fA 7. 11. 13. 20. 29. 36 -^g# 

BP: 

^72 : t. tmmm a 2 m#, 



*IM£fAFn «M» TFi&SP#, IE^lU^#7t-A 2 MAC**^* 
-STOHH&ttj, aTiH-iiW, &&* /j-i- a 2 , Gftmftc wsww 

Mo [&&« 

A G^iM") AJtW«o] 
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$j 73 : a 2 c 

Measure 30 



o (Kaija Saariaho) ~$L IRCAM 

I'b] (1984-1985), M7 I) Hardin Secret I), MMMf 

a) (a, b, .gi/T#IM) 47 hMJ 

m 75: -f^U • 
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/ ****#£*#:! / 


Chords 

Duration 

Duration of 


seconds 

transitions 

a 

5 

0.7 

b 

3 

0.6 

c 

3 

0.4 

d 

2 

0.3 

e 

4 

0.2 

f 

3 

0.5 

g 

2.5 

0.5 


0.7", 

0 6", 

—= 

; i 

— H - 

=k^t , 


J L 






7.2 $?mmt 

%.tmm -th^m 

“#M$r’o «Iii, ‘teMM 

w sb =w c ± w n , 

«$HFK ««», <^PHW+H#«&h «ift£M± 

*&», IX&1> ifc/m, W, «ift&M± 

m WEMM-tiffapi. 

f£n a p&MOT^M&- ffeG-fl-C-Dfaj®, b, c 

#. ttM#SEafl^-C—DJi-3tfTOfPM#, 

wpawg %mitT, s^G^xnrwja^'gffiw^^w <g*#cm 

llGJiD^43^-fg^), jg-tfeJMSP&SPSljifliSWBWMft. # 
M 76 0 

^U 76: i«ffl^p n n «ifi£M±ife» ElfPMfn^ 

(A) nc&fgM® 
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/ +Jt / 



(B) 


I 

fg®«?£ £®fn& 

a a+b a ~c 

b a+c a~b 

c b+c b—c 

19 Mif 1 *, #M 77 „ 

m77-. msw±±tk»Emsiis 

19 M 



4 / 

pp Sub _ 

9 : “ 

r » 


_ u& . 



f 3 

»k:--~-i 

r- _^----] 

g4 

— 


- 


' eV r— 


7 

: 



i< 



> 

1 =^=1 

rex 

) 

~ 





f* 


6±®5.2 «M^$» + 

«^» «fc/®» W^W'&JEftlSa (#JSL®I 48 49) » 

((KM)) ( Disintegrations ) 

^ixau^w®«»W«ii»TS9ft!l^, (^-|c-^|a) 

J&J&T 

Al«, “fi»” 
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7.3 wmfcmz 

±3f mitm+ mmmm i'hj it &*& 

wm, wMfrnfc^i*E#«!^ 
it. '&r®tk^MSingjfe, MXM. TtmiAMMM 

CD ^{n$t£x»M£5t: 

W sb = W c ± n. W m 

^Hm3imZ5.2 «»£-$» *ffftlfl$£ffX n n 

mw&m (Gondwana ) •fftlilffl. “#J 55 4> W^FT’ MMX 

(2) xmajc, fflij^iaifiD^. 

«U¥» ( Disintegrations ) 07, ^ E, 

#^Jo 

78: -£#Ej «ifW?lJ 



ja # ?'j 1 x pi vi m Hi k §■ w & ® ji m * & m n ® & * x, i sj ® 7r b # 

fc. (XM$< &m& 

29 #ga. if 

ffiMffiitiin 28 “P". 

BgSflMtMaSgfSIi^T. 

se 5 way, 

Mtt, ffi 0 iiTMc«W»o &Z, 

T®M* AMM &%rn AS5in, Jtf£»fr AX fcTO# 
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/ +JS / 


#>J 79: ^PnlP ( Disintegrations ) ffl A JCISif 



*j£1JWo K1R3lftW»ajjftPiP 

#«*? mig±m$m»##r, mn 

IMWSifiS. 3|5A±3££JfMiiW, JE&ffiS# 

M Wiftfn iftfp. ±ffiMif $1l+xtT&IIMttJi 

WMBpRr&IiJo 
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*M3r5$. (#JSL*«W«W]H 

&&i*) 

7.4 fn&g&MS&flcjg 

jt^gwj#, «p3»gx>rfPSiiMW^Aa^r# 

il, ^WHttlT “£-££•” 

mumm “mmr HTO2K £&, c^#bii 

“UXJs”, BPS&-H£W$#) x«±t& 

01!]7 *‘W£” W^iio lfcfitf«T8#Jfc^fe«, 

7»»M. TOW&WM, #-§/BfnBM£ 

mmm. 

mm. §1. HUWfnK«li8r«]ifflxtw, 
W7MMJ7 iHrtfnsr^ 

M*hfn£-#, ^fnRM247£7«. iSMffW. MTMiiA 

mm. &m. mm 

mu. 

“*w w xtT^foaip#p n p^M^s 

IM. 

^7±&fn&£f$, '£0£nMi£?£? &&W2»ftlg]iff*4!!B? 

m&pmj&mwMftmmmmT-rt£mn “M> ma *s 

mm 

&m&¥m. mt. mnmm&tpmte, mAtuw. m-t-kw 

iiwm, «wihs. a^m^7 

IMfWtSfltl. AUSJHisSlJ 

s#fc£jRM**jgcj®i. mrm-M «»itM» r 

mr-Ht 4JmB*2M7£-^S^«E 
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/ fflll / 


T. £Ju fflft, 

ittbi®, Hjtk, 

$|80: |W «E^» 



“hkytm^mmmm.m^mm, hk 

faMtTOJgjl9, JEMil “m-nfM^^itfe, 

ffrJifiilllif^oo «$tf|i0 ( Modulations ) —'t'lirlf E £±i^» 5t 

b, c, d), Mfsmmm'zm&ffift&o 

W&mm& (A\ B\ C\ DO fqf0]it»^ (A’\ B’\ C’\ D”)„ 

09 81: *&» «WJ»®fOSM»if 


B (Ifig^-g) m#l Dffllfg 

(harnion mute) (stopped horn) (imaginary) (cup mute) 
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^PpIP^Ef^pci «‘|Z>/t!fe» (Memoire/Erosion) 't'lil 5fclt 

(a) (b), ffltaA*£&#3R*£, &®n 

«X£-*n& (C), s 

jPT®ijSg^WKMWfB]W> &SU f&aS'&ft®. * “a-d” 

IS, WI1W. 

IE, 

so ss?*em« (£$), i& 

S5#ffi, fs]0tM^n a p^rr^ilPT« o 

mi 82 : tmw m/m swa# 


Ob FI Cl 



mt£Wi&: 


. ftfr, fib ft, aft, #aft. 

aft, #aft 

7, 7 , ««» £**£*£#&*, 

n ftJ-NMft, .^?#IEM 

*flftM^p n p «M» ( Disintegrations ) ^-tgp#*, C t 

*$#, 3feft£7SS-&'f&!8i*n8 (*^+l-t), MBAXiUftlftMSA 

w^naw, tsi^m, 
mj 83 : *mw mm)) 
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/ +# j / 



til SSL o 

(2) ^^WHi3IEM«^#«|6l^*Hl3K*^^e#± (Ah f— 

Thf-f), j®Hi 

(3) 

M , fiEWafflW^*Sc^«(¥«*!l o 
&±0r&, 

sm, faits^wM^waLT, *nit&g$#3E, Mw < e*Ax« 
m®. Efet 2-7 tinmm-mmm 

n®, nmwUft fn “iWM&\ 

ittmTOnA, W^A-T'&fHWWfntto 

Mo 

*HftJ$£fh B a n «E&» ^xap4h, 3fcJfc7«FMS£3, 5, 7, 9 fP 
lifetM-ttsi]®. #M84 o 
f^j 84: iKM)) fSBMfttbmmfaft 



c frT«M+-&pji£Ft- c, m 

61.5Hz, f&M 61. 5^11 = 5. 59Hz, 
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/ **■#■*«**«* / 


'h 5.59Hz) 

$J85 : +—$&£&&& 



±^fn^i±j^Mfa#E (3^gt) AtasB^tfiaT*^#. m 

Jiejfl74WiSWte»S^#JS« (I«l 0.1-20HZ) 


>£W: 

(D (Kaija Saariaho) f^njj I» (Jardin secret I) 

(1985) KMftmYf, M^T 1986 S?£S U ardin secret II) 1987 

(jardin secret III) 

© G. $3$g «®fcl» ( Modulations ) (1976—1977) 1*3 SMft. Ricordi 

iUJKttttiJS. 

(3) Tristan Murail : Spectra and Sprites, Contemporary Music Review Vol. 24, 
No. 2/3, April/June 2005, pp. 137 —147. 
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&. #f**JSt, 'Bfn^#3fcEgftlJfiTi8S^»M. SP4'£ff]£*ttt£ 
l- tifn^§ [^—'Niit* 

2 . R*i±-^&%Timffim, 

TiMJS$- £rit7flT BEMUSE (HC*#W«M5gE>. ^£8H£*nT 

tflg. 

e, ap^**&tejaw 

«±, IMSi)5^Ift*#p a n t* 
®tt38, K*»t'&fn$#7, ^#IIS 


8.1 

#i*l$J 86. 

#J86 : 0P£IP^3p#B H n «jt.-g^±Kfe» 


k£= 

—■ 

Ij 

>, 



tee 

=A 

J 

?! 

1—-- =a 


ki=—I - 1 

ft# flWWltt #*«* M.itttjnfi 

$if£fMnto£isg&. 
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/ *»**»£**« / 


W0TO? ^! 

tt, ®2f£3&i»3'jaj*, fmfi$fBiRll0^M-&Ji#. ft&M&SSjfc 
siT'EMraai, m^iffitiifc. 

#3.3 «Z %«!#«:» £ (7) 

> l£&^|s|;#[oh ^ 1^1 litpl"nl 

$L, wmi^mm. ff^iEmmj^mm, ###t^#c> m 
mm#«mwjs- (#j/iMa : «c ] ww), mmmmim 

fr*^H 

MS. iIMMW#^i£: 

iiaWM^Jo 

WT#A^#^£$^#n°p «iE£$J±±fe» (Territoires de I'oubli) 

mPHiMo 

$\ 87 : IP£M^p h p «ii^W±±fe)> Afi7l 



jfctt-t&assEW&fl !#m 


T0^ o 

SrM^MW)K» : 
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88: «m^W±±fe)> 'fWS^ttai. &«£9 3ff 



tf*ifc#*$fc&-tffiT. 4SSm&£. f^A**TlfJtilA«l® 

^ (it 1# echo M ■&-?&$£& 1^ &1 @ ^ ) » STtf-t' 

% J & ( ^ p ^' ) ’ 17 

OTW^BSKSiJTft^E. 

^| 0 SM*4ka±Si^tk®^WSS:*^ 

to*n-HS. 

0i] 89 . S,^ . £fg^ • &$lE*ft «?cMlM» (Les Paradis Mecaniques) 
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(Editions Jobert, Paris) 

sf0]W0ti'H]fa]»M, xtmwr 

ItlfillfiffiM. 


8.2 

$J 90: 0i^MW n n p «Jft3eM±ife» + M#n$Afc3, &if H 4 K 



“iraJPMTOflSMi”. £ff1tt*n3r&fl5W&G#M 

itafelf. (&5, 17, 19, 27, 43, 51 §f»)|), M 
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/ +# 1 / 

j|#^ 0 £3H£M£Sflf#£W. HJraTG^H9^iltt 

£, jjgggg&lSfcffi#* 

$] 91 *&±®«f!]. 

09 91: i§f£TO?ftn°n (jft^M±Ml» 



MJK^'tt (Efe^#54^^#t>46), iffiMtfci 
site, &mvrm, 

±®WHH#•S.^T^HIrs 

Stt. 

M#P7 

Ji? itJitWDit, ®#J*L®W#jSfe. *£±. •tGf 


8.3 i#5f^JES;WEi0 

tfjf (loop) 4i5iiia.£h4 , tll 

£WM, &»i£TOTSift: 

-&S!l=&Mflt3*®#!. #&m, ^BtfSo”® 

^OTstie^rtWifcafc. 
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/ *#**#**]*« / 


0^1'Hltt, 24 w, 29 



(KJl 30ite/##j%a) 

a. IPWIM: lEiitStfl 30 «, MM, {0^fn#PJW 
*l#ibili®o 

b. iii 30 

&*b±, 

c. MSMftJi: msmm 

^s»- sp^wi'sk 

y, ^niS^aWiBW^IsoAnSIiittiii 

MisS^#tl®AP, MW»Btl'0]o 

z, *jfc, Ifcfim- 

«I, EiiXfaX, TO 

m&MFB X- Y-z HTOIS]tt!fcfg#5J*^£ifr;fr M rT^M o 

S^0^fP$f3M&> *e 

MM &M&&. 

Hi—teH®c±—Mt£#iJ 

W±Ri& fflH, M 1 X W- 

*^0tfs]Mww= Ms^xif0t(Bi-i[*2tfT, 

'^m, M&TOinA, i£ 
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/ 


--®#»a553tEai^ 

“mm$r t^mm, 

TAMSrtftM “®Sifc”, SJ 90 
7 “W -*§ “^nlM^'ftWFflixt”. MM “£&, 

sm, P^isiM^miK, m^x^m^-mmmmimmj 

“a»*r, iAw«7 “jaMm^k” M$tai. mt, auss*^ 
w, ^ 1996 ^ 1 ^ is n 

ki^jilr (David Biindler) fF7 —lAA 

IMiMTI#- M; 

#U*£tf R#3t#* , £&tt‘lfc£A£. # ftf-R 

9ft? 


amt/BlWS#. MTi4-i£M$P#: 

“ttPm#” &7A7 

^jtAo N>1, 1WA#7M (££) if^, & 

ft, i!L7R7#t 

fltAI'J-^ta^siRRRIA + , 3Un/A*MMti±^#M 
#o #&724$ + '(A 
&) 

«n»SKi»t(Bi*5iBfs^^, acria 

mMsfejfiftflfc&a*. s+xamjf (loop) wiifflrij^fiwfe^aw 

iiti. ? a misito*i»u id m» +, mm 

+®#al « paid mm i» 

Ml 92: MU «BA|0]M«I» Loop mm, mitmiM 
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bkmm±-v\umti, fcmwm&is. 

km “#r a m^m 

(loop) o m&mvfaMft' *ii^faiKM U W’ 

#g»js*m*rrafc&4M<h mm. mmm, 

g “Mt tir. »j93„ 

09 93: MU WlM«III>> Loop j)~M ? 84 ^ 


M¥UWg, fM'JM miMMlW (BPfgHiL^ 

lit “M” H-&i|£?F&, Mill, JKMMM “HAM”), R 

UPSS, agHins^. #WJ94„ 











































/ tn / 


“^r#” W*N££ffi, 

M#Mfeag5f&M,> 94 0 

M 94: fe$g <(0^fB]W?ir^ III» Loop, &ifH92M 



%-nm. 'Mt#. ^j&i&#ii3PrM “gp, 
###«<, M/Sgpfe. #g;*SPW 

^u95: «it&to±ifi> ^mma, &ifig 

26 M 



sm -^ j mrnmmmtT: (»«=+-# 
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$]96 : ^P^^P#g^fjHpn «jt^W±Jfi» 30 jff 





WGSfc£&®ITSfi&l®jfcMs 

#]97 : *#P&M^fNp 0 p lift^W±mi» 'FWfliJFttS c, &iglfl 
i3 n 



Randez-vous (approximatifl. 



l#Wr—S» S 4 5 

M$W4'3£4fc> 

—tfriSJFM . 

SRW«l#. 

7^IS * MW • W$k ' & 

$jE*t#fMl Wpp 4 1 '£MJtfc 7 K 7:7I&» i£- 5 flfefn#r# $) MW 


no 







/ + ** / 


ttlfllT “jsSEftijr W-IMli, * 

sungj^iK %r, 

n±x, & 

m. sms, $#, 

giftSSR, ^f«ftl?sxr*iffl. 

M 98: fflf4ll 5 51 



(Gerard Billaudot Editeur, Paris ) 


®4 « 3 s 

2 : 1.5 Wtfcfi, 

Mtmm. Efei RW&tmmmm (£u*ie&s^), HM^n^raix^ 

RW:ifiR° #^bP|b]IU ll S(loop), 

m±Fm, mmm&mvmi®, m 

nmmt tt, m . 

ft. • MEilitimftt. 

^T±iMn a nWiE'Ett, «'I4, MJJ3^a, 

flKWftft. it 1991 ^JfpWfPnp «SfrKTli» ( Scuils ) , 

TffiJiftftfifcfciiH'MS# 

, XRmTim&mm, 

$1 99: 3,j£ * ^W-^'l • (Marc-Andre Dalbavie) i IffrM 

lj» (Sow/sl, II) fpvn^$+wi@l^#W® 
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/ «#**#**#* / 


1 

11 

m 

. tJf 1 
nnnn 

2 1 1 1 1 1 1 II 1 1 

1 1 m -II 

2 ft. rm :|| 

J XMHX 

♦ 11 = m =11 

s nnnfi 

7 {>_? li> i ISKj Ni 

j i j j i 

rii ii i 

. -m ! 

. rm 

J ||: 7HJ* :|| 
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M109: *fP&]?p HfljlJW^PA, 


124 






if±MT^atE^o * 

sinsiifisi^t- +a^ttit«&* 14 &£*&&(&? 

^J 110: '&\%.'M.fti'RYtm «!#$:» (Le plein du vide)® 


125 









u "v»'<»“ ’neln do Vide" 



i i 

6±KH (mjo l, 2, ^^3, 

4) Jy + Mfl!!l5, 6, 

*7, 8, 

&&&& 14 8 22 >h^ 

£*>. m&£. zkiuciL ifrtmtifjww 

jfi. 8 

22 nOiLSraHjRM^®* 

it, Jtfc##) 

HMftp n p° -7 /JmA «#ife^Af^p n p^M-Mo 


126 



/ «l / 


( 2 ) 

Wg*t*. MAAAiAKT-A 

SRtt2*W&«. *£**££#, #*$#&, 

-&&&. m, mmwmm, siftPiiW'i. ustMi 
ttt#;fc|W|, rMftXA 

hkM tffi*#. 

WTO. IffiilMtft 

dttMftiT, mn%Min&£Twmim, m^*?*^®* 

mMffo 

^*8, jgaftm^TJIOSttW-ffi. «£HII1I-U 
«n^o irnuas., 

#r, te$t, ftttmnn, %nf%m. 

IS, A AM- £jlfc, 

©fiyr, “M±xn^” w«„ 'gfmt## 

i& “j&tttlNfJR;^”®. S&AMiUFIsM^ + 

»Ki. Mi&iSMMi#, M^jPtH, #1*418, £M 

mmi* w. &£, 

«, t*t*, flBBnftAITIMietel*#. EoTW^M “« 
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a«: 

0© Tristan Murail : Villeneuve-les-Avignon Conferences, Centre Acanthes, 9 — 
11 and 13 July 1992, Contemporary Music Review Vol. 24, No. 2/3, April/June 2005, 
pp. 187-267. 

® (Les Paradis Mecaniques) (1982) 

(Editions Jobert, Paris) 

© Tristan Murail : The Revolution of Complex Sounds (translated by Joshua 
Cody) Contemporary Music Review Vol. 24, No. 2/3. April/June 2005, pp. 121 —135. 
©© David Bundle March, 1996 issue of 20 th — Century Music. 

© CJBJfcJ (Pour V image , 1986-1987), AKffi, JR1HN 

#T, /jv^, A**, fSWFKlA 

® Scuils (Editions Jobert — Paris) is made up of seven movements and is the sec¬ 
ond part of the Logos cycle. The work was composed in 1991 and uses a text by Guy Lel- 
ong. It is scored for soprano, ensemble (2 flutes, 2 oboes, 3 clarinets, 2 bassoons. 2 
horns, 2 trumpets, 2 trombones, tuba, 2 or 3 percussionists, 2 keyboards, harp, 3 vio¬ 
lins, 2 violas, 2 cellos, double bass) and electronics. 

© i£ A 3c • Hi HI# (Damien Pousset) The Works of Kaija Saariaho, Philippe 
Hurel and Marc—Andre Dalbavie—Stile Concertato, Stile Concitato, Stile Rappresentativo 
Contemporary Music Review 2000, Vol. 19, Pan 3, p. fv—1 10. 

© by Brian Kane ( That Elusive “Elementary Atom of Music”). 

© ^p D p «1» A4«, WFfcflN WFWff, Mff, AflN lffl-§. MF 

/jv^, 

DX7 

© «a^» (Le plein du vide , 1997) AMJE'J'iS#, + 

K«, jRJMf. A®, /j^, IB#, W-tfT*J££. 

AFtlM. 

©©© 0*PL • (Ivan Hewn) «##!«» 

»”, #£*1?, ttitifrR, ^*WI£A^tH)lgtt2006 ^)K, $ 184, 186, 199 
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#&##&#$. p )rfj a±M/ # "ft 5 ft&& $“t d M 

Ao Sit 

7^ 1956 ^, 
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ADSR&*&, RMiEJjA ftMtim 

“mr £K-tm-jEt:” M£&m, 

m. k, 
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&» «»M^t»».t5.2 «»£-$» +#JJ* 
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m^MYf o ffeX^TS&ii^JK*, iffinTWH^m, SKfff, 
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^j n5: ^ • %mn • 3 ^ 

Les Paradis Mecaniques . . 
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^m##, frit, w%fF-%®^Mmmrm-&tiiM mmmwo, m 
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(Editions Jobert, Paris) 
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'M^lttfH/Mir 

cm) mwm, 
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ft”, #SMW«ifitel^#*Mf! 
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-AAltA-A^AiLlJ-(^Atfl#ftHf ffi 
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WM^M7r«££b fi£iUHiftM±XWIC ffiBrnTKJt 
OT*nM, niAnWffi»r, fcfc*n ADSR&SfrMHflW 

ttiS, \k\%%mM, $c 

i«^:*»«ia, tftt&Afs. mqm&z 

M„ ATTALA AH, (M 

E1Z, St?) M&ift**. ££, ^nffcl— 

TOWo 

fcjfc-/h#, nTJa^AW^Jff, i4^7f 

£A*to 

AnTMttjlJA “gTSHir £M ‘AhM*’’; ^JGftSSSJtif 

17, iff 17; 7AMMPJM, A#; Open 

Music “ZnSit” 

J7e»M. AttMinT: 

MAI^MftMlt, 7E-Mlffl^5>A 12 fft (24, 48 {#.) Jg 

12 (24, 48) 

W#, *4HfWi»afe*^H(@^ajSi»^tp. i$A£{nMMlAM 
HM#M+-M^WffMfn^o TII'HfMWJ> #JaL$I 117 0 
f?|J 117 : Open Music Zn Sffe 
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50l2>htJSS^. 'SCI 

MM, 

“WR^fn®”. i±M£3£Mffl (b), '£jt£® (a) (x>f 

fu&\ &sfeTO«ig 

$|J 117 Open Music Zn Jii-fc 


























/ t* / 


±ffl Ca) (b) - + 

( C ) m&mft&a.. 

TAC 

TAI 

tic 

ttl 

tp ftmmt 
tid 

^ftwasarais, CT&3mw££. 

(3&£nil&ig|i) A«iai^ 0 

9.4 

mmmi&mi, o^^M) 


> 4/ -T & vi ;t j] ik I'J ^5 

(E4K A^#lX>J^t). ttflRfft* 7-4A 
PR Mj $ *p $5 $ o * jib ■& ft & ■» 4 ®£ # « * A t*T & il Mj ft PI if & ft £ 

*6*g&f 

4A, AW#-#*!, 

“«i# -&&1&*P2fc- 

W^4&A$LJ?^ilI!l> &&&%&. w%% 
I, 7 #.#$-&, £. 

^it^^7 7 @ $$IJ4 0 ”® 


141 







“& 1983 4, m$» rt£%J 

atw*«JMS#?'J#7-f&^5fp (^-tTA^x^/rt 
HilMliM), &A¥«&2 l ‘44#’ 

«3L£» &*Pftftfttf 7. 1982/1983 ^ IRCAM ik. 3£ 7M JP3, ft 

4t^i4^#3A 

#A«MflHWo”® 


^PnlWEP^tMlf (Avignon Conferences) i#^4 , i£:A:i : nPftnnf#(T 
«7C$?» ( Disintegrations ) SnPftmf$fn3£2£ilf 3 : 

#—»4h IJtfcMIfctttfAl ^AC3##JA*^$J&ffiAJfc4 

tB At itffifcitttflflK 4 

*c ##4tft&A ($E£P#4#£P^i£J3)„ 

#ES*P4h ftflMEifctttt**## = 

f££P4h (ii^3t^ftp B B f|-^JE 

$A£P^: 

$A£P^: ,t-^itfe^$-b^#?iA^»Tt (BP 

f A^P^: #-«fp 
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# + «4h Et (E2) 

(-»*) #£|R. 




(l) A£tt«£SR£££<M**£W&&**. 
£#k4ttftBUUR. 

(3) .##i? + *rtt0r*#***. « 

(4) ff£tfUS+± < + £) ft# (^###M> 

M&, ft£1£^iUR*Pi£fco 

(5) IMIM^ #J#fti£#, #£*lftjfc&l*tt;FJf» 4 

#?>J£Jfc ft ft tlfftjfJt. 


M: 

® (Ivan Hewn) «##§{«» 

a”. ferns. ^wm^tb®tt2oo6^js, *mM. 

© f@ @ Open Music t&Hf] „ 

® ypiSIR^in'JiSSS® Contemporary Music Review Vol. 24, No. 2/3, April/June 
2005, pp. 187-267. 

© jfcHftt ADSR*{Z^*frW*JB, S^Wj&Wft^EHfcS. 

© P. A. Castanet : Geraard Grisey and the Foliation of time Contemporary Music 
Review 2000, Vol. 19, Part 3, pp. 29—40. 

© Damien Pousset Translated by Joshua Fineberg and Ronan Hyacinthe Contempo¬ 
rary Music Review 2000, Vol. 19, Part 3, pp. 67 — 113. The Works of Kaija Saariaho, 
Philippe Flurel and Marc—Andre Dalbavie— Stile Concertato, Stile Concitato, Stile Rappr- 
esentativo. 

© 01 (-1 David Bundle Gerard Grisey March, 1996 issue of 20 th — Century Music , 

oJM- http : //www. angelfire. com/music2/davidbundler/grisey. html 

®@ David Bundle: Gerard Grisey March, 1996 issue of 20th-Century Music. 
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®© Tristan Murail: Scelsi, De-composer-Scelsi, Contemporary Music Review 
Vol. 24. NO. 2/3, April/June 2005. p. 173. 

©© Tristan Murail : Villeneuve-les-Avignon Conferences, Centre Acanthes, 9 — 
11 and 13 July 1992. Contemporary Music Review Vol. 24, No. 2/3, April/June 2005, 
pp. 187-267. 
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fj / 




Open Music 117, , 

mm. 

Mm, a 5$, Kswa^isjsc 
Ms, Sttnw, 5fefflo &*£ift'£8fc*tt 

/S. wi ®iiam, *7xf-^w»> mnmAiPsB&mnmPJrtt 

M^, EM&PJ7 “ftRfcSrtfc” MM 

m, “mmmv'm inmna#. sb^M'I? 

7S* (j£4>M)> #H$ 
£, “j6£H\ KM 

M^J$6g&i!J7i*4 “fepgfcgr Mfi-4SEi3 7ihU#St 

2S*3r? 

% “l$ur Hite, M7&#£fc 

aw*iEMSJi7^= ««3®, irn^m®nM&}&mT&^ “«&e 
s” ®s£££#-s!i “#i$sm” m\ mmmm 

+Wil«N fc«r4>W«#lttJi*fiE3:£. «> MMM, MttMM 

-a w j®-ffl, mm*sm 

SL! at^ilf7ll^ttll- 

m. 1988 *gmtt (Nash) 

ft7 a n «M» (Vues AeriennesT , 

if&ftffl. 

118: *f(&Wn°n «IS» 
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#-+aw&, csij.+^w®^), MMift^ 

Tfr (MSthfr) #»ai^to*UMn# 

Htl'aJo + ffi±ffi#f'Jift£^M$tti:i& 

mett, ^sim H9 o 

^U 119: ^n n o «M» 


J=63 J=6U 



#j£±, Open Music jc^ (ft T?##} (rhythm tree) (ft^)iSt$£i&IE;ili£ 

ft&&}%&& 

fiMo 
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m|* ^ 
































/ +# / 




a«: 

® ufsaLK&sa*. **»#-?*» wu# 

a. n-*»t. *raa, *«£«&, 

»*3e#. suat-eb amwi— -&mmgpum, tim 
m&nm. 4pma#i?#K^w^i{s*/j', «««. mats 

p^MjimmwMukz.' nftw»s*yggffi ‘w 

5”. 

© «f®M» (Vues Aeriernies) (1988), 12’30, /MI^N 

(commissioned by the Arts Council for the Nash Ensemble) „ Paris; Editions Lemoine. (Premi¬ 
ered 1 December 1988 by the Nash Ensemble, London) 

® iSS Tristan Murail ! Target Practice Vol. 24, No. 2/3, April/June 2005, p. 169 „ 
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ft^3t^|sIW=«l. (KMitAWTO 

M)=” *ifc^.4i “Wicft” WTO “WiisT *&J&7ftft 

JEHWHt, ^WitM7-6MS, 

“%^$l\ mm u®#toi*jmxj1 

wran, SMomm, MSitJiffis*. a^&t*** 

m-'Hsyw mmmi 

feWfr5fcM 1 “£M& 

‘14^’ . w ra^wiitM, ±?§w 

“ISWAff-%7W&WW^M” if 

g, mTKMim 4lW«6<j®F^}gBJ37W 

® 0 je 

* X^MWSW^XWWAlSfW#^# pTEiSLW 

J&Aj-ftWtL “MttiH-tM” «±J1:-X “ft 

KiURW&g”. M»®w^i£ 

MW: “WWXM&0X #!i:lft> i'tfflWt/M. 

-ft ‘fltfwr, &+#&#£ ji&*iURM®«. fBgfMn*t*&W5fc. 
Hilt, XtXWWfWniiM-fafrSX MW, gffcftjEM, flliM 
MiURMo -Mfi, B®t3££, 4tW. XtWWiHXilMTkS 
MlMTA, ^AT*.” 

£itt, AWWWtt “Dr” WJKM'JT, MfEXftWS'kfff!] “ft 
PEM^M” WBMJPLtA, imf£AA«MWWMS£o fr 

W&WftW, 
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/ <¥M / 


a. £/s> aa, am 

b. aWWWAitA |W]: £04, ^4, 1A4, 

C. |W|: &«U PIE, AK 

f. 

g. ^wADSR^-^Btdaaai 

h. (S3, 3B) gpfriffc 

i. Wfi&S, 

)■ 


11.1 ADSRUPJ 

11. 1. 1 33|J (attack) |S/Mx 

Kfltt. #£»##£J£t^MAftltfell, 
f&, MWTOAMM 

ffiDSRf£{5J-A^fr 10 *#, & 

*!RJSiJ#feW*1ttW(BI-K;a), lEff# “tJlt” fife 

jsumj:, it^taniwiaff 
f£MJt, Mffl. (IBM, frM, 

AfSJM, AftAlRRl.), RMM, Sfr&jfrftfMSfeSJ. TOMRl 

.-#iUR* 

m. M^T±«wii. * 

WiOT6M* > Hie+, “^2A” Silt, A 

j&Msfln&TWtfc&MM®. 

£|hJ, TO, ttlii &gfJBg|6], TO, lf@f-®2 
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/ m #*£#**** / 


iA3r££Ttt#, ^fflWto ^ff'£«±Ji#*W. fiiTfl&WiKftl 
f^jijisift “^p^/kpj” m^a. mm^ma mm 

B4” SjfrfmaMp. A#, A 

MiAMWiiAXA 

fEA^. «B4. AI^tA^^^A. gEfeiifflo mm^- 

(l) niaAMifPffl 

WilUfJi^Biaf^-iStfiaW. (iPfcif 

wpmw, ^M^ST5f±t^fH] (ip#f:#> #4# 

#*mt. 

0MA i976 ^A^M^j^T-^®## n n B mmmm ccw«« 

j ard in secret)® , fiPAj 4 ^ft-fcJEt; f^f^cm , ^ cm (g JF #n &t (#i& 

T»)- SJUfifin^MffiA, & 

tb-# “SiK«pf”- ajspjiE^M^So a 

IftfflM»S6<)lt^Il. 

#j 120 : »WR n n mmmm &m% 1 m 


1=92 



(Paris; Editions Transatlantiques) 

^). mmytm . x*Atr*& 

MfrAAifefcMA. AAAMM, 

^mr*Aia£A pa£ fb win®o xnm\rmm %&»t 

(£JS, 

&, AfrJ) gilt. AiXfJAA, MS* 
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m&m&ftti, mi'mmMu ik iii » ( 1994 — 1996 ) 
m 121: mmwmM m» 109 mnm 24 


16 4 ^ n 4 __ A 4l ^ 4 


r 




_ 



~ 



r -1 

i s 

<■>> , . »!-»- 

mr 



sTe-*~L-±) 

n-—-*- 



I V IV 

II ' 7r 

iv 

|^-. .-at 

V - 

Hf! 

* ^ 

Iff 

» 

*- 

* 

1 u 

ip—1 

1 v > ,rj 
» 

nr m 
*mm 

r ~ l f 

1 


tr 

* j 

Li 111 

mv 

.. „_A 

1 

if ,-j A 

-s _^_ 

:-« 

f 7 ^ 

?l -. 

-i 

>e y — » - ■ - r- ■ ‘ - 1 * ' - 

~ gET 


S WWitt 

n, “»s^” #*♦ »^«n«j^fi&#s^#aH#(siasstt 

nrm^H^/h^a (*?d. 

£—&JC (mjH/MJ): 

is, iwiB ; t±tf?t#M^ii:, mmm' 

fiji* Titans 

&-&1C (S&H'M?): l^#M2f&ll/H, &jfc, {S 

M±». iS*n^Wffi*nnuftSIH^«i¥WWflf. tofn«RMK. tamM 

atfe±^aja^Aaww. 

ft, i^i##i8jm^M 
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/ / 


sttHHte+w u m&m n (*»w+itia-#gain)fwfe^), 

^H^fT C/etH/MT). fir—/Mr (if#|^lL 

/MT) 3^AfifrS, /Ml^, Wffi^M^IA, #* 

“8E«g#", &+^&is±jatfc7- > h£#, 

—^ “J&f4#f&”, 7&J&Mffmp n n^7ligMiiJo 
Ai^SMiS, ^M^rfjPjxl^fll^^'; Jnm^y-Mr^iftlSfrg, 

#”, l?MM73gft«. 

Mliwmif. W5l«aff]lAT- 

0SMSL 

m, m^s\Tm^%t, mx-m 

as^«s. -zmm&ikfowmm, H*iiOii«tt#fiE##M, adsr& 

ftfjiffittiiiit. g 
wmiw&iisau TOnrwffi^nipfsiBfliww. #»ra-fo6& 
!fW. g+^ASit 

&£ak, imtemmsTnw, 

#np0i®«, BWfli, (£iJ6J§&Sja:fclM0£*«U ft 

tb'£W»#ig**. —#:&*&. 

(^®tk^pTWiiiiMifm#^rr) #PJM*§P$, 

^PpIP^f^pn <(^W» ( Allegories ) h'JSKA 

#JALM 122o 

#yi22: ««ftp« n «g=» 



The Synthesizer's four carriers 
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/ +* i / 

#njT?yrais£§p$, 

^j i23: mwi 

Ratio of modulator / carrier ^ 0.16 



SfcMjbn*J*JSR#-*3«3** 

$, jfcfcTgflMlW&fcB*. &SLM 124. 

^ji24 : mw>*A«p#, ,mt^iK 
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/ *#**»&**a / 


•=67 


Trisian MUR AIL 
3.5" 4.5" 





OtfdA 


/M 


(^-g-d 1 ), ±m 


eii, 


# A M 6<j #■ ft * £ * # /A A & ft ft * St jE $ ft ffl it, ¥ ii A t £ 
£#ft «*1f» +. 

ft, - WJ.'fetfftftttftitTlIfl# 

# «PA^# +0W;£4H>JJfl, 
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/ tH 1 


( 2 ) 

)k%% 

M£ mm&lWim S^^n a a + . I-II-III & 

$^:(Bl#ej&nA- > NBi«j4«g, OT#^i£iJt 0 #5L0)Ji25. 

125 : fe$s wfg]i^«i. ii, m» win*®. 

&&% 64 51 


U.t. i-«- -- 






S-*- i. —u 

AST-" ^ 

_ SmXm 4. I—h._ 

(it-ffc. N i* 

_„sp 

AST'' "" — AST- - ' 

W f _ ^ L f , 

(iut- '*i-*H 

mr 

1™» ('•*— •— f^.y-M—r ubr> w/..—t) 

^w!L M)tfM ("im p~ , y-<-—r imJtmfl ) 

pl-= 

~W.' ( Ui i, 
-jft..—f— Ctrf-f, 

*- f« lf« *_t 4«t>Al a J.r- 8, t&».. .. ^ 

•ut «ts. Ct, ^M«ti- i« xnmi «— aMMM j Ay» 

1*. J'i.A«*M«.t, pmmpipfr (fcw» A(. £^£ A *f««fc 

-— 



- ' - 



#, iraSSIW*. SS-/MT 

a. M^mmAxUA^m^, as 

c&itsi 

si h, 

(3) 

(D) mm (S) gfrg, jg^KJtJg 

mm. 

m%Mo Rnm 

tk&« atitt¥Bi*r*gffl. 
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*. fSSEMiiffl^ft, £jtfc, 

W. £BM3IM¥- 

11.1.2 DSR|5frg 

Iti, 

till, #JaL^H$ «#i£Wg&ft;*jB*» “&*&” rtW, nTMMiP 
SfcS^r*«fn##Bfrg, je*Hfc9Jg;*:Si« 

®tll#t. ffi#, DSR 

«., tfcSP±®ift5jw^JK^ffl, mm, turn, mm, ra#, 

&, ®qfc, «±7:fn^^^7^#W0^l'B]jliSStt, MM 7 
ftM- ^SiJMWfeWgWo 

^,mmi 

mw& mw» »pt. ^(^iPW^isiM^BtfBiiiitMif 
#&. ^ n n nWiRffl7iM 0 
(1) 





a#^Wtt^fil)IJiiiJ**IMiWHt(II5ffi)tttt-fi. K&$$. ffi 
JS&A^&nSBfrg, SW?^, BPJWf ADSR^Bfrg. *n-fc#. 
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(3) 


> 



0m^ADSR^i^g o ma*&. 
(4) 



(^rtt^f«), Mia a* 

n$«B£iPSAg^W# : gFtt&, 3clM, 

"iV. 

F* 0 o 

( 5 ) (#$?) &%mm\mttimw cmitm 

wm 


> 

vl' %•*•*% *-*■ 

wv% wv* s -'HF^* 

«7&^Fnm*h £j&WD5Rgg, 3iRAI^0t«ftW > K a 

MH>hgg«M#&f|5#£. ftH&A 

^JW^gn*?Fgf!lM. Sflff 

IWWMlM. 

£i&W*]J8±ffiMS#£*ttJ&5S®{&l7 «SW» SH^&M*Rtteg 
fa, #JE#| 126 . 

^j 126 : «arw» 
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/ ********* / 



Hit a. b, c. 

aw, 

08 127: 1^® «If» 

I 



BBta, b, c.—— 

t-sp#, Mmmm*&m*:\k, *±ffiw^^a 

t, tfflTIMS, iStfr, *MW& 

sMmiwiffl. 

0»J128 : IW <#w> fgHSMb 8/M!r 
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12 a (A) 

f^PP A q|5 

ftxtiimM- “ikffi&mmmm&”, 









































»fptf 

£*09+. h #S&H«P#W?F*. HH/M!rMh*jg#6frg, 
iTIff^tl, Ml^lUo IfnliiTOA 

±nm (a) (h^^i-4/j^) 

ttsSMSS-fifrlt—itM, 

TOif#j (b) (h 5—8 /M?) *£*F—5fc* 

#3*§\ midi St, 

&;t: it0i+«feW»W- > HF. M 

sl “tfs”, 

*«£*, R**R3fcM£^c#, ifc«T 

I'bJW^K, “fr^lir. 

i2«±itft-Tg;£$! 

itW*ft£tt. ffn 

(b) «Mft^£J£19 CO SP 

MJfDJA 

It, ffiltilg®li»». 

^128@j: m <*W» i^hftl9-13/MJ 
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mu. * &m%n 

mm\ 


11.2 tfrAJ^ISCM 

M-^TOfqfsj^s'Sfnw^ia^pj. f&ciei££*^M fittest 
To *ilklfKIISJ£WjiLii>NiJliJft9*3H4, ItyMfn^JiiA&TfA tlS 

TSiAftK 9rM&gy}A, M#[U?iJftA, MMffi'&Amt&T 
f5]Mo 

#^feamisis %-%%■> 2/ft-Ai? 

£MWWfnWt*#^tfW3tm. £3fci»*ip 

nTf&ffiMfttJf. «nW!5f#l6iJ0j®Jt-|fe. W 

MMMfnMfo£, 

mm. ^ffiwwftiraaTii-flJAwae. a^in^ttftfm. 

“xfAM” 

Mo TOMM “*gjSMSi§t—*SIJ£—»Sfcl 

if” 

Mo «ff]J9rSMiftTll|gfaEji»cJ!8a[#ma, flUPHTK MMMA 

&£A^iURiSU8MjB'*&, 

AdnmfJTOfn (it®) 
WmHSIIl*. fiJffiAfnB^^liMWA^J^^ 
feo «i 

*«££. ##o 

®. SiJfilllftl-fWIJ, #WJR+«* 

JiMJTMPJo «#JBliUfe-tol*m. 
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/ *#•#*»**#* / 


piJ- > hA£*l^toBt(BK ife#T. «*tt#ISIB5ifn£fM* 

a&jEAKrSA^JitTWfPIfa® 
&®F&W±Hrt§. &£. nf$M» fflXtMflE 

it, ffl#6S!l»ll#£SI, 

«*i, *»r«, l«. 

fr®B^sttt«gwai&: “^-, *ip&TOA 


AM * 1982-1984 M IRCAM #W&M$| 0 )&l# 7 itfe 

«jg5cP6^+g» CVerblemhmgen )® , 

MMM 7 --A “^nfalAW #& 

#1 129 o 

m 129 : AM • «&Ai 5 rfAJ “MtfrfnW® 


iE»* 




6 ft** 


f£*tM>* 
*****t* 
44 


f**** 

# **** 
** * 


****?** 

*•**±* 4 .*** 

*** 


pEiiA ,: s D l‘OijfrPnttA* H lift fn (ft# Aft 

AIE&W#, (fn£) -t±, £ 

i4, ^MAAIE 

■%5M^mzmtt)ti&-, EtiAtr 

*iR«M#ifi 3 fcSIB*^jSif 039 l, 

MPA AMtJiMfepnT. M&i+^mWSA JEWMflAifl, M7 

-# nrw*fl:Wiie. je^ota—a^ia maui& 
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/ +# / 


ii!l “MMtt” WiffiS. + 

jawa»«ptt^±w, «m. 

W«WMM«MWMo £®B£M#n a p£+, 

M#fp 

■st&, aajwtt^nis, *&&#, & 

&£«, *$mto, -wj®. 

-£, AWiiJ^fl, JA3^fiJrtmMX*AA£-o Sc*^vTM! *8 
CIAM##$I*K M£ffiM;tl5*, S*h2*£^ginSM+^:fci8 
««, MMtB “it 

J£»£0**Jlci£A, MJi^tt^ffifflWMPJ, MMiT’ &#* 
a, ii^stJi+a-fi-^^iiflWi^^M^aiws^a. \>x%w% 
TO, MftATO, M^IS^A! 

^u 130 : ^i-«s»n B B w^-^ebj^® 




f^ft^K®T±Tw^, 

atw^wisfra^atfi^T. 

^M'tSftl^]^, MJsJ&l&m *B£, 

mmm. 


IrA. >*- if. 




* 

# 


iE#£ 
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&SL$l-tm «Si^«)»®ift» £7.1 «fg®fq&» #y 75, 
3Mn3fcfB*n£--. 3 ^§P^p d p^»M 1982 ^ IRCAMfcJffcMSlf-® 
EfeT#i£ftp B n «^T#» (Vers le blanc ) £fe^t&#p n n 

«**&«#«** 

»*s&. xm. m<s, m^aewtkw# 

», &g|5f£p B pMS* 

M “3EJBM2JST fn “^«” 

se^is^m^, 

Hfq^ 0 131 0 
#'J131: -Ffcm • 



15" 


ib? (tb$n*q&gsft, »$*«« 

#—±#, tsk, wswaw##) f£am£. ifcBSj«*TDtiiii± 

«, ffi5£*£$K '£-# 

m. TffiMjin-#£M#fe4A ii&ajKW 

m®£{t*mmmfng['M&i*kM^m. &jm i32 0 

m 132: -fcfclS • «*H»® (« la fumee ) 1 M 
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+ # / 



-/hTOJg, 

(MAM3PS) 

<»»&), & mm PT*EM*«. mshapj-, u+pj 

Af^ifiiPiilJE^iaiKMS^ffl+ll^ /MI^II> ffir&JSlsU /MI^IW 

w^, &#3iAA^«*r;ts, «£#«, fs 

&&£%&&£, 

£2fc£*4>. (A* 

|W)^&” wastffa. 
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“M” «, «M#fflfi}§r;ilft3 

H^JEo ftSJgT 1974 «&i®» M?F& 

(E&ig?ws.niswi£ 

«> mm &&?*#+*aw. 

m i4@tti, h^ia “M- 

ffl”. &*£±&**iEM«£#®w»fli. % 

m^-femA, —p&m, SMit, ?i 

JS*W*¥«3Ti&T. 

^siAi»& 0 

(1) 5fif*ww«wa*#»^*. #a 
#MfP&, l»M&, tt*W«**i8:fc«*M, #J*L 

«Sili®» +tfrm£M*l4h 

(2) (fc£*'tXffiWj5*:fc 

we» ft&WMIlt&i £Wj6», 

o) «fWfex>fW5fpmaw®iig, tfcjp*w*wsij#ws[w. ££ 

Mo 

(4) wM#tt^fnffiawF^^ 0 twnwfctt. &mmmmm 

mmmm, Mmmmmwmmm. 

(5) WfeXittfrWffaW^*. 4ffiWfe-fllEWfc-#SIWfe» *%W 

(6) MtmftxtwmmMmm, ii#it«T, 
m, ffiWKWXttffiWKWETOffi. 

(8) BilfMSl# (Solo) — 

*Rft (Soli, tutti) 

mR'Ziim'AQn&m, 

M, ^W0g7fe#^W^^^p n p>i-gW1*fnMM D 

$| 133: • $®&l • lAflE^ «£S» ( Diademes ) J&j£f& 9 M 
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/ +* / 



ii*f\ 3fi-ffc^5t£iiini#^il5^^W9Fa, MMTO 

#»J*SKfc:eftj* (+M#) (/Mi#I, II, III) W#*®#! 

«,lt. iafE^. 

$tffffis FI1+FI2+CI1 HWfll: 0b+CI2 + Fag 
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/ m #**#***« / 


#J134 0 

^tj 134: MBtMJimM®® 



OOT 

&, imtOTiAw, n, mvm&tb&itfe* 

AouTumiH 

AMiHtJSnfrtifl. \ktnmnwmM&P&%^&&*hM^$kM, Riffif 

T0d*#*JI£K (A); iP^mfsnUPSfq#^^iit-^M^$a: (j$ 
*M#RiB»iii8dt$#), (b> o 

#U 135: 
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/ +# / 


$r&^, afnStRTWWSOBtlftBiraWiSWSfe*. E# 

m, jp#w»}+ai^sf^iSEfti«, iTtt^afenrwA^tt^t&SHifc 

WW^SfcS^Hing*, ifeHin*Sf. «±, 

l«$WII, *»»«#«*&£, HM 

7FPJ, SIWJ! 

^-g+^+^Kfswat&jft (t mmft 
»?>, nrwie^-^ (*m m^hc^ ctai*), c# 

^) (£IW, -Hbft (fe^?) 

, 4HM 1Uiif-tft?sftf&A 

^ (#?> &#, m^m^nmrm& 

ft “3M5Fffi” (the bars) 

09 136: 



20 itt^B 70 ffltis 

miTWMV} 

#M137 0 

#tj 137: Kim <jgR> mv&m, &&$ 3immm 
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( g ,), mfemmmwm^ 

wiw ilMMJt, 

s£fliTOtf-£, &vjum'zmi&&$LT 

IMWiig. 

T®#*W»^n a n 24 

ffil 138: Mg «®M)) IW- MU 24 R&fctmfr 
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+ (E&A&iiiiA, «0!IHftMSM3J&>. ll®TMM 

H^IM6, 7, 8, 9, 10 M- 4 , |BI*SI—'Mi^W A 2, 3, 4, 5; 6, 
7, 8, 9, 10M, TffiAASIWU 2, 3, 4, 5, 6, 7. 8#3&, ^ 
#SMAo kk\%WVim£'\’ Jt-t STI±^®i# 

K “ 6 fs", Ifc/J'ii^W 

#j£/K #E.f£ffl3tC5#flM£tfc£ 

(SP.), ^^bP^Jh 1 “ft 

^j£—W^A fCJ&'MPJ^APA, sf-os> iAITff 

g _ a i ^AAM#> {X{X^i2AMsy'l'0]A?t : fTMlI®^[slrfnBo BS&lk 

“W AW” W^ISJIS, &M* 
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lUM&SfHx ffi&m, 

%£> *li^s*iD!:^$^T-ttt^2^p a n „ «±, mu 

rmmm, m 

llilif^p^M, He lift#*, iiAM, itMi>#iij«o M 
gi£«igSSIAiIo 

11.3 liii 

Mi±*m ®/i #®mwiftm , ?m bt«AW iUR, 

w&sttmtomE' m 

jy*> mam&x fcAvitmmm 
ww#ma & 0 jAgf*±iURMii<f 

tf. MSftTOM, 

*$±. &EgfigASiJ&3ttte«ieW;i«K Ala. (if 

niff) jtxt&^wgE—. 

££/M; R^rM + MBTr, 'MA 
n, $P#+®, 7jcA£k, Kiitiw, #«-!§» 

it (ffiSfc) Afci^FTOM-ttWffi. M#JR2*]EJl&#«#l-5if|lllr 

mm); -^. ^aamm “saia’ 

-»»&, ftx-'ftAffi^^ffi, riiMMifeMo #«ra 

i®, wtuio \n&VL\mmt\ n, 

S7#», MlifilttEA. &ffir&ifcH*2;*, £A®!iS« 
MAAA^WifeA. 'BMAAMtt, XMi*, ArT«?E, X« 
BS, xtWlfit, MMAAA^it, g#*fiAH5 

i*®#, XJtAATO^, dl**H;£±BtMtijat5&W. »WAAW 
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/ +* / 


Ef nBfm±&. 

mitm&TR^KAMYfSin za 
mGmtt&fttomj], «k»s, ^amm 

w. s»^3to me*. f^*X7itnrm««i, ^*14 

j&airB. w#mm, m&m 

am, m^t, » 0 sra**, ttm, m 
mawa^ “«*r? 

ctiRM), mm^mmmikA “mmm&tm 
. mxx¥Mit'^UA\&-. 

, m-mm±mmmm, 

mm. 

§isi. m^Ap^iama^a. mmmmRMmo 

nsn^ajwji. M*^8w*£s&»#M#ifc*i!. m m%n 

«raiS, ifc*lMTOA^AMiMTO. ^Jimpj 

JI3A $Htffi» 

m, FjTvm7-&mM3, «±, 

M/yaAM. mma*k Tra^m&MAMJM* 

M»f^(5i«, mm 5^mmm cmm ±m 

AM. ff*ft«^lliBgfffl7Hft^. 

mtmm, wm^sh 

m “#iWMtr. 3\jfaM\mm, mm\n 

iiiimrffi. rjm 

+ WAiJllM, «M, RRW, AA 

M.#5$##.WJg#, fiffiffl*^Wa*Egfe^inX (fflft, A 
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AAM# AM^IsJ, pTM, MT%^&&}MWfiLMMWm, ffn^c^ 

W'Almfiltnmfam A, AAAM? -AfeMMo 
MM? j&g#l5?$ (tt$tAIJL ^A 

$?< j^m)n gm&m, «3cit, 

Afeiin- gt'nlijy, AtTi£W;fr/§K xttkM 

#PS). SAit, SIHffT. 

11.3.1 


$1139: 3M <g&ifi» &ifil l K 

Partition icrite en UT 


Tristan MURAIL 
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/ J£I'J / 


!&-■£*« tfc 

MififflT ($S^MMt^»Ef T^tM). 

m 140: ?mw iM% ii» &iifH l 



iikii cc, Mummb, 

^^gwwBtraaai, («#«#! m^- 

m-m i^T^f^MK, &aMTt£^&, 

#^jtA»H/M!r, £m=n» 

*fni. 

t-M, ?#i«ftt> ct- 

tt. ^teint El?#> W 

if, »S*£±3^&:£tt. Mif&it, «£;£#§ M& 

:£. AfH^|wj0MMM«=J “WW«” WS# 1/4 #) 

*S^*i6^aH£®W]^ft MWif 

MMIMI, 4^#0£>Z 

p§-, iiMitt^. amw ‘h^ 

«#” Miwfs, 

BPftift. a is 

xmm, imm^mm, $m. 

m-tgmmti, mm 

^.zimitmm, iiwuti, — -mm. 
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/ M -I-£ ft**® SI / 


£- K+{5l^W^ME, MJif-f 3 ; P$^b-i#|b 2 ffSMT/l/hA 

fXfflS^. ira®T#fera«lti^. 2 Klftff 

a. iiawraM^iFr, ^nrwm^fthf^iftsjEttJc^fflie. 

m 141: IM «H3Zdfi» mit^2K 
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/ I / 


HBiTa-fb 

#*. ftit«iii«. #mTffi^ito 
«»J142, ii^®^ B n n <g&jfi» &1£$ 2 



ima&wirsM&s. sjs^iii't'fif, /Mi^nartifcgi 

*itt*5Hl±. Xlit “Mt3Hf” 

(MS&, tfenT 

*£E&^£»&iR«&«I, 7oTfg 
“8dJjtfM&”, BPMM^!g#^lfP, ifeSMiiSOT- #fe±W# 
*fo. M±W#», &$KfB&&ffiI 

J&te. SMWM«^#^7^JgJJl!l, ?kPmR^1'A£M£7A 

«#$*7 “MW^+WfaWr”. »#**«! 

"T#3rWIfaB^, ir-'M?^#:. (0 Si^Wtt 

*£< fj'7ri37 fl^*ta±Wffi7#SM?il5 

&. «T EfciWJR -fiSntftifca . 
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/ m ft/ 


12{n#SW&:fcttSfti#®7. MJNKSfcSsfeifc, (£gp|S|— 

T. (#S?4al 

ffiftT#* 

Mfll. 

11.3.2 

• l^fj 1986-1987 W* 14 ft 

(Pour I’image), # 3f ffeto&ipf ft* 

“Hr” W^g. 


m 143 : »j# • <mm w»i, mih® 

POUR L'lMAGE 
pour ensemble 
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Clarinet in Bs- 


Alto Saxophone 



Contrabass 















































































“JiSL”, 

x^-?»irr. #ni«r?g?jfeo jium “ii® 

&«£*{*, as&itMJtE#®, 


#i 144 : mm • ^mwi mm &«$ 1 m 
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/ +* / 


0#rW« o HMftfem^^JltEIEW#P|S]igSy, 

ttisjaau £$j##fHfrm, 0>5fc 

«£7-'HFfe;?a*«, Mis, “£»¥»” h 

fa, fEEfaM #S**RliS#ffl;i‘K #JL, 

Tffite§1\£^faW#£#iRtfJ3fc, mtM ff„ 

m i45 : mm • mmm mm vmmmimmmm mm 1 k 



Cor Cor Cor Cor "'' Sax Cor Cor 

hkp^m^m (stM^flf), Bfc7^js««*©£, 

A^HitlT#, &&i3A *t\ M, tT*JRM* 

£#» 

HH^gP: A^#15f#: &&33A *i\ #3f\ 
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cvib), -& 

W (Sax) „ 

“iSA#w\ mm 

AW, MWft*&Sffi£ihAM'C.'«fc. "Til 

XiiSAfllA! 

MkfaM f: 

(nriu a«ijatf®#), 

*», $aiij**,s«^ &+*ism*fH&«j6ttisi. nmmmm. 

(isw**). at& 

(pppi£pp) 

mu mass*#. Miiigts#ft^±, 

Wj^±»iSE#ft«M. ##fr6WM, M, 

jgffiWH&it, mm iii^it, tiw, 
a, ##, SsWfc'smm®, 

BP, (fiiSSiI), 

j&BpgM 05.^5 Iff) (MWIIA* 8.3 «&M3*ttJ5£M£iiS> #J 

98) . 

A&itfgi—5 ^iaawite, iiiiii, 

kkii, 

iAWiltl^Mln]lHli3SJT^r*0ffl, MWMo 

#£ 1974 ^, «j£ 

146: mm &m%sn&&*a. : 8M- 
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/ tf? / 



i nwim *™*nr\ 

mmSMi jnssJi, fe^tfc&si^A^WAb^. jamm “#&®e 
IT PJtfffi&M A*S®3;«J “te*n|A 

w mmmmtf} a mm&&Mm” mmm^M 

feiijr, 

W£.WOSk'^l&o M# Ail BA A» jfe^fW “Ac®—#, ‘ItA-^lWlA “&]$r 


n.3.3 

3 s -®. &#tifeW0MjEJi:fe7ftiiE^KM “’M’\ MMimHJ? 
iiPJTSfflEWJfc^lftSf. 

“#&&”, 

IfilS, “«t>#” ifMnrSi, 

^i>a#ifr«w«i?#”= Muffin 

a. “OTW, 
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/ ***4 / 


tiff sc, M^scm^itip 

ficJS-^W^J^^iiit (ii«) 

W»S3»«, l^#t«MP5M. 

«®i®» ^if^26 5iMTO7S#^feo if$l 
#iaHA# £8.6 (Gl^gijf)) Mfi»Jl02 o TSUc 

ir, lilMfi^-STi. 

m 147 : ftjftfg «&i®» #/&OT*£#MSt^i+II, &ig&26E 


3S^« 

#?9iTUSf,St 

FI 

19 

21 

23 

25 

23 

21 

19 

Cl 

21 

23 

25 

30 

25 

23 

21 

Cl. B. 

13 

15 

17 

19 

17 

15 

13 

Sax. 



- 9 

11 

9 

7 

5 

Fg. 


11 

13 

15 • 

13 

11 

9 

Cor. 




7 

5 

3 


Acc. 

17 

19 

21 

23 

21 

19 

17 

Vn. 1 

15 

17 

19 

21 

19 

17 

15 

Vn. 2 

11 

13 

15 

17 

15 

13 

11 

Via 


9 

11 

13 

11 

9 

7 

Vc 



7 

9 

7 

5 

3 


i^tnTJa. 3, 5, 7, 9, 11, 13, 15, 17, 

19, 21, 23, 25, (30) (KWff-t^|lB17 

&*WB#nrKJt&«&*ie). w&pmnkftm. 
*R«f#7# g , HP& L ff-7^lrPfEffi m 71? ib sa— 

£{i, TOWM«W^X#g#^#f«ft. SI7iifS£MSf#7fJi$JS 

MWg$»?!U MM, #ltm?'J, ^-tttScfiJ, MM 

“%■&&” (iib. wteis#*), 

sc**b^, *m»#—^ sr« 


11.3.4 


«3sl£> £&&&£ 
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fcig^BEJSSW. 

h*. ^wfew^a^#, gm%$£itg* 

®»; M£W*W££3fcf. ®*IM#£t&#jB 

*$»= hk^M±^m, Jt-wfi, m «, 

«»*» ii»«sii^», ^Miammm, mftibmmm 

W$cH; JAM #3Mf, ^BTt£^±&i£B*k M^it, 

^"IlfflWIMI, «HWM^a£jl8*jB^ iffifcj&S#. Tffisfc#® 

«§&&» w^a^fe. 

M 148: ap&a «S&ifl» &$$ 9 31 
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/ ****«£*]£* / 


skm w m mm. a# «Mii# &ws:ra # 

fiE» £8.7 <£Hai@» WM 104 Si^ife^S (&if 12 KffifctUBBii 

a. —picclo+fl. Alfitjiif City jpc II) 

b. Ob+Cl. I+CI. II+C1. B. AM 

c. Horn+Trp. +Trb. 

d. : Perc . I + SynthII+Piano + Harpe il'f'fTiirifc 

e. fttfl#: VI. I+VI. II+Vla+Vc+Cb 

8. 7 «£*!£«» 

*. ff®«ft-T&SMg£#83 L &. 

0!l 149: ^ MU 9 5l 3-5 



5WWJWP, 

£+to-&£Elj&£££#&£-1ir 

65^WI^6!i^l, teg*&K^JSffS=tta£Wfeir 
u =F®Wktt”, 
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/ +# / 


«M, Eg#*t, 

iifettA, #fiiL 

ffl (M-#fe-ffife-1S#-*J*), St«WJ <£*8—« 

gmnm, 

$m, mm\n£; ie+z.. 


a» : 

® #J*L itRWJfc^K 2007 *P 10 

£JK. $ 106-122 K. 

® few= « < t 32 ^se^a*ice», 1991 ¥i 2 /m, 

$-# Cfc^W#). 

© 2008 ^ 1 Mo 

® (1976), Paris; Editions Transatlantiques. 

© «SfW.» (Allegories , 1989/1990). 17', *Aft8l#£[«$, : F^ ; £Wft [fx® 

#fit> b^, ,mw> *a^, ft**, Eti^: ^jh&js. midi»&, 

Jl^Pn'aJStfSf] TX816, , Paris: Editions Lemoine. 

© Tristan Murail : Villeneuve-les-Avignon Conferences, Centre Acanthes, 9 —11 
and 13 July 1992 Contemporary -Music Review Vol. 24, No. 2/3, April/June 2005, 
pp. 187-267. 

© Verbleiiiiungen (Editions Wilhelm Hansen) fjia$tf : JsScSS • , M 

at. #«ff. tw^jaur, *t, HK®^, /MA '&W. mw. Affi 

/WS^, Effi+H?. HfflAii#, 

®@© Damien Pousset; The Works of Kaija Saariaho, Philippe Hurel and 
Marc-Andre Dalhavie — Stile Concertato , Stt'/e Concitato, Stile Rappresentativo , Con¬ 
temporary Music Review2000, Vol. 19, Pan 3, p. fv—1 10. 

© «'J$» (a la fumee ), 1990 ASaWflf&JRftffiffc. 

©© W. 207, 206 M. Miller 

Puckette, Theory and Techniques of Electronic Music, University of California, San Die¬ 
go DRAFT Copyright @ 2003 Miller Puckette April 1, 2005. 

© £Hjm : «SI«ji^», +@*«Hl)igttl998^J{g, 3 fS92Mo 
© ii'rawft.ifitt 1994 ipdg, m 

217 Mo 
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/ ***&tt£*ff« / 


© «®H» (.Pour Linage, 1986-1987) ***, 

#r, H*, /!'#, fflftHfc-9, W^vMI*. +JS#, *li#> {£^513 + 

© #>3£ : «g*ftftti», gKlttgf*. ARW^tbliStt 1997 *?*, *12]5. 
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TH 








AS! *& 

#S-JlMM-T^|W]jxl^, *|W]gif, ;fc*A*r : j 1 4»Sffci»£»G'Jffc 

2#. jgfitt. 


rfnfp C^iS)) 

1968 4PM 1969 4pftMP, MMft ftgCf!lHgm/5 W 

MUMS. &6MSftl 

ra^nftH, %m. 

(|s]M ; H'fe)' ^J^iWA^liPo H— ‘IZfhiB.: SS^fal = 
453Hz, ePEM/Jn^, -ffiAifSI; # 

itSa' al=440Hz, -|EAW 

Writ. “/Js^^fx{x^iiJ^AZi^^|0]iPMfl4ffl, *B 

rjMMimAMM, @jit, tmm 

wfcmfflauttfcM.” 

Mtft^JnW, AMituA> MSB, ffi 

A£jlkErit 3 !M£M^ JiiPJM'jA “/MSrgfe” * 

iSBtt, JAIL ±#tt®£» TOTO14 
ff, “g*££S" TOIIMIi M, xt$M# 

M; M/Mir^, ±jS«j^Wft« Cj^flt 

ft), ®S«±S; x^gWiAiRfniifflfSAffliiJmA' 
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M£MM£#n n n+$aiBM«lft “I£M’\ “&&\ “tu#\ “W’o 20 

wrmw & m& a& ta■ a && m 5>rr. «t$^ & w# mni a m*g 
w, &##r*i&mF[i‘»m&*¥Mfih' mim&?j*¥#MmT8&, m 

gmM##r. w^ntgHMAm 
WMOT^JIIiL MWKM 

1. 

£f£££fn/£»^3ifc*. SlisMMMMMie^gf, M 

(##Hfp&. -&»&.>, “#” 

««aiURa&i!l/J'-&tt&|f, /h^/MiaW*^. A'i'B-PB# 
£. mm#, text*###!##!, Ain 

AfXSfnT: &*#$> 'EfiKJURWWJ^il 

*i##MaMI. #it| 5 ]-*], 3 /fhA%? Sfc« 5 H 6 %#«T. 

2. «4Hf4SiE: 

, fcneinT, 

(fc&ftft A^i-) 

M t $ n « m 

»«« <tfc<Xi$1ftA#£-«) 

Ij 1} <i t> b |> t| ^ 

3 . fif« s iMMSfMfH&marit, 

J&. A , £ 3 rl 6 ^gWmrtWi»^, 

t&£M. 

4 . mi-. 

K ( mm ). ii^-lU 16 

wsttiSMa.* 

#J 0 ,M 150 ® 0 

-*# (ms); 

(itWgf) «*, -AM 

(KHz) 0 
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/ TH SI:/ 


0J 150: H'tl'B] * 




S IB 



saw#) 

ISMWSttEl:, ($P 

16 ^* 2 #), £W-®*MM££ (K«) 

*ffllA#16—25jfc#MK#rt, pIUlMltfe^a, &$Jfi$igfc, it# jig 
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/ *#**#***« / 


lBoj^s-fij, jffiiij^^g, mmmg 7 

tfrffitt®®). #-^»wfW8»fff«!g. mm). 

iiilffliCnriiJlM?#«ifi 3 ti!l, ±^iiMMm 7 (« 7 ) -JIW 
fMtif, &SNi£lii*n|B]B&ift. 

*20 , iisiisitsrtw 

(Sn+-TO#> -t0 

'fW 3j$h *t7M, 

m, imMmmuAmAiRTP^. 

maxims mmmm e^n “a®* -g 

MTHcfniAiR^WH, **ft&SJ7*RT#tt«KftU8. 
Ifflttffil, TO« 6 WA£lg, 
ft, 

mm, ^iem 

%rM (II Group) mmtemffimft* S-m ( I Group) 

WK»*l»£±!ISiffiB, MM4h S7^p a paIIA^A;W7 

jM# 151, 0fl 152 0 

^J 151: ( Ramifications ) 

3|-§P# (^ 1-54 /Ml) 


f Ttiu u—« T««io <•—n> £^s«ttn <u—aoi T tuu iai—»i 


ISra* * w -34 'i m as-*o 


him mi«« - sta - nets a&trffAM m-,-&& m&sm 

iSPJiWttt &S§,*#E7 s^2. cm 

p^iril* smses /Amxswvaxyl PS*wt*» t&si* 
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152: fllM# «ftil£» (g) 

mr. SB# (H 55—H9 /h^> 

#*« «s«f£ ±*WRS 

/-*-» / -*--\ > ■ ' — A -. 

SJWW (Si—») tnpmetmts l« 0 -«> £§^8 (65—Ml T SOMJUn TlimUJC-^#) T Solo teO-M) 19 m (»-M> Sj*1® 1 * 6 —*91 585M a«MOi) MP* C 1 Q 6 —1191 

MSsB'PltiS! SWMfflflcW; tttHJttH nTOBtt HUM* mWWUtt tt£S» tffctS«SS S® *,(£«»* 

ro«a«i»®s iiaAPw mmm mum. *ns «sas=*B =atn Ammitn isb»* ra-■?«** 





MWfflMnm, 94.5%^4>> M, 

mm . *^ a ] ctt^ 

{ft) Kft£-ft£h, M 

a 1 (fckftK) 

-tta 1 . ftClMMUTI# a 1 ftM 

*TO3fei». Ml# a 1 Efj, (1-20 /MJ) 0 # 

ja^i53 oKit i — 2/j\Uto$®»), isfswa 

ft, InlftEW^E (-±, -T) ti. m 

i£-MIT«m. fetfc, 

Sequoia 7. 20 ft#M> *^SM-DiftS5ftMfa]# 

nmmmm®, sMKi^aftM»#^ft 0 

{^J 153 : iftm mi- 2 /hTOif 
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^!J 154: fiJM# «#i£» 1—3/hTOifMSl 


*i J» > € & A. 1 &! » t«i l±l I a I 



400Hz-490Hz At. Sgr&ft. £ 800Hz 

-9ooHz^wwwit^ i-3khz^isi»^w 

(^^)o & 

flfrtKM#. *20/hTOffifflWdl#, Bgl 

S&-W#fiT94.5%M«T, 

a” -T$L M 

Mfil 

ascTue® (£M$)> mt 

“S£#” j£3j “4fc«* 

m” M “imn^”, MM{b£. ft&. &A, IsMXOT, 

rm. 

$yj 155: #|JM# «#J$» (£l—8/Jvft) Tf#£#,6?iJM 

- 11 10 9 8 7 6 7 8 9 10 11 12 11 

10 9 8 7 6 5 6 7 8 9 10 11 10 

? 9 87 65456789 10 9 

| 8 76 54345678 7 

a *M£8*5i- 

L »*t$gl_fel- 

" 9 8765456789 10 98 7 

* 8 765 4345678 987 6 

I 7 654 3234567876 5 

| 6 545 21234567654 

l w*e mi- 

&«g al- 
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/ th / 


&&&&&%&&&&&'>'>, lift 

i$-# “mm^sr 

M»*. “IfcgMA”, 

Btajj^w f^ftSEftjikW0WJii&^ 

It”. (^A/hTO) #5iJT^^fn 

tlfHAT “Mis]” ttMiti, HWfflfifrg, 
iij-+/jNW^eMa-^A« 0 msm i56 0 

^U 156: fijn# «#4$» SI 20—30 A^mt^Vcm 



i»*##w mm, BittMii 

#£. MJ:ffl^ria*ia«»{stW3t»tta«[, stt^i 154 i>j 

7 2i/J^&A7fflrtMM«ffi»l‘& (H+-#£fiFM^SAg#), # 
^ “ABAM^JHHIJ”. iifcnTJl, 

#11151. m52ft&|SjA«£$l 154*gif^&, R*bM, 

#WT, ffiaSfgf^Jftift, 'E#«7*WJ§i*!l. {&JiiSii»##r, 3 
At6«iiJ'E«JJ$&tt. #1 

BligM! |W]0^ffi0ilXt7^^ n H nM^J^*ift, tt5£^m$TO3y, HP 
Itm “®A^A”o MMMtlE, SftJt«MM-*fcJgiliJl 
MMM! fcfcSn#7!U tS4, ttfcfc, M (fig), S£\ I®5P, 

wa#M5i'J; mm. mm, mif, #su xx, ^m^x, it, $ 

3 s , ailWi?S, WT-N-ffl. i$7«7£f£flM? 
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/ / 


Etj^*45»«0rlfc, WT# 

«#p n p«J^S^#IE^ft!ciiim#^, 151, m 152 fftffi 

£$| 151 ^ nrw#tb 34-44 /M? ^£Ji£«EJx, &if«-fil*it 

mm® siPtifE'&MMit. 157 „ 

^>J 157: flJM# «#J&» 3g 34—44 /J^Mf 


11 1 1 1 ^ 1 ^— —i 1 ' II I 11... al„_ 



g, 1340Hz (/J^Hffie) ±*#^, £«F«*ftj6£fc{ii3§BT# 

il±gM^fiill2$3fci*fiJM, ft 

feSc$, M#feTftWM'£fto 

Jg, 54/j^t.MT4AIK#K, it 

ife|nj4^E£M, #JaL#I 158. 
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^ij 158 : nmt iftm % 48—58 


MiSA 71 /hW^MAM 74 /M7&HJM, 

75-79 au , muTmMmmm, 
^tj 159= fjM# {ftm % n —79 


ffiffliii® (M 158 , m 159 ) yxmft&mw&m&Mm&m 

nri mm 79 58 /ms, 

#M, l'R](®«gAs, iPJl*SMAftA a n W«o 

M^fiJ 96 

m&, vj mum leo. 
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& aft 






®|160: MU «#J&» f| 95—105 


106—119 Coda, 

161 : m # « 5 > k $» ^ 106-119 / bumm&fcm 


ushz & i , mfem&'zmrzL 
wawnnj^fflia, isifisaj; 

ifiSETTOMM, 

, aMW+^AfcajE**TMWtbSEW^ 

mssisj. htjemscw#^ 

vi±.mm ^ftfr-spwwaftwis^a. 
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/ Ti JMUiJII / 


wtnsw*®. %&mm 

*«WW*iE0W. fetoMi£m&%ftMX±f&%TMm : £&i±m5 
#6#&, fcffijtaMfc'f&ftfc. ?tWM3«#U & 

wfismiftiftT, ^Ji««w*j8u 


a»: 


® /J\ tf? (Felix Salzer, 1904—1986): Structural Hearing, New York, 1952, 

2/1962. 

© mm wwi. -esMjfg 

® § Visualization of Multi— Part Music (Acoustics and Perception) Werner 

A. Deutsch (Austrian Academy of Sciences, Acoustics Research Laboratory) and Franz 
Fodermayr (Institute of Musicology, University of Vienna) „ 

© siFsatir XH9ttt££69£fi«; 

£W«ifeftl8» ±«, Tfu 

© ^<S = *»»«, S*J*, “#«»»*. -EMS 

s*a, h«*® 5*»* “w&* “w*"). 
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/ *it***l***S / 


M*»&iSStihAfi?Jfta, EWftg 
a. i^$jmjt, mA>P5£±ii«g, mim 

TOttMUAM, 

“#9=2*”, 

&£«7#^2*+w#iMr.SL. *aa “i” m&Mm-mm, At izm, 

i&MWMi “2” MME; “3” 

5 $; “4” m-iesl, jm^gj &mmiF.; “5” 

MSS4. &A»jHt “6” g#W£lStr, “7” “8” JifP 

it. Mg'ltM®; “9” MM35A; “10” fcgT—&J80, 

mmmu* xvMtmn&xm. n 

%, mmmmmMmmMztt, #»j^^=#±i5ttM. bpajk, 
Ea, rafiM. mm<mA%? m&Tcfft 

600-^TCmJ 500 4pf0]), m “ii” lit* “1IA-, 

A*H, H*AtT, “it” 75 (#4-) M#gsr, 

Hffi “AM, Mi&A, A&il, H&ggTo AftgfWftSilt. 
*£8t*—. . EffitAfH-fft 

i. * 1665 4«a±^j*T- > h3a;3&, *ijjbh 

&* n, m > &, «a t 

Jgjtfc, (£»*) W 

EfeiMATMffAMAA, xtMti m 
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/ th *««*!£*« / 


.4*t 

mm a, siM-Afew^i$4«*iK, MMMrs, 

Ffe^iiff, », E3\ ¥ 

W.r«i§, MAtniAM, MifBMW^fiJT^frfAAWr 

a, MiRS'J, MM, Bj@, cr«tt, fttGPSjgft, dt4Jl 

5! 

Kfn», 

^mm, «»«:&, «, w, mwm, samama 

*nit, 

fflUr&ft, AMA 

flEAiiE^HUo *g^#;fc£SjfcWffi£2*&MH**:*:, M^AmmX 
AS#«, 

», AffA??Ajl±®M 

A "A? 

ii&iUHfttsf 20 ttia^Mi 

-ft«i£®, KSSAA0^WSA^41AAMi4#WAMft, AM 

£AM«IS0WfiA^fe*J»2feraS. Mx&mjgM 20 MAR+4&, 

41® fc-A A4, $&g in Mis # 0:31 £i*a aicffi M m 

al, AAfn^#m^^«ttTffi^^*5[ijo &%, mu, m^, % 

44$; MM^&, ij'Jif*, M, . 

itxikm^m, g ^sahiubma 

a (Personal Computer, fgJ^C PC) pfitn, Aff] 

EMAT^iiAAMMtk^faJA^ft, SA^^HUtA^o -A Jit: ant. 

ximm^^&MtLT “mmmm^m”, »# 

M3*&, aiWtf,MS. 

4A, tfrMMMMAAi+W- 

M4#§, mAlsAMA^m, 3cS$^ 
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/ *#**#***« / 

mMz:*m, mwha, 

wxmm ijjgis^sfflTW^ee? 

(5t * Mitp n 0 &j^ w^ ^ r %mk m& m gmig, # 

wftmm. urn, 

mmw 9 . 

§. AX, 'ttt, #*, &if, 

m* rww xme, f4^> 

ii, n&, &%thW9i%8imQWftto%mmte. Mi^ n a n, mm 
tiTt£iti*M«t®^ n B p «®i» Mmmn-ix 
IfW. MSJ120li4 9fi^i® tbJK&« 

m 162: mm)) tmwmwm® 



— _..„ 2 BS Jl /\ t A fl 


W& (hms ), £®8#15# 

X 97 m>* 

Mmffl-120-0^K (dB); T-IW, 

WIM 20—20,000 jtfrg (Hz) 0 
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p^tmi, o—22®mmfrVr 


^fj 163: '&&& «iffi«» j&'hj 201 ®&###r 



m^-h^r^J 186—201 st6#&fcM^5)‘$T (Frequency Analysis), 

#T (Phase Analysis) M®, fiaS|15|», (FFT 

Size): 1024 o 0— 

( Sample Value) 44100, (Actual Bit Depth) 16 

Bits,, 

i62^mM^, ^mMsa. ia#U63 

wTffi®, BivmnmMm-, a^aiii, 
tw#, Rm&WM®®x±g, a 

=?%&, msw. (M 

^SEfiit&^ii), (^^/-^^iS:), (A f§!-^J ^ J5), 

*nTffi*itfflfcteSfl¥}&0!l 162, M 163 T^rWBtlBl * M- 

mm. 

m 163 £#rnmi86 —201 m&Mmm. p 

?EH* 143.95—13,225Hz, 

d3-eio, ffi^fmaa-e'Mi, nmm%&itiT*g&!fcfti°i- 
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ft, Pjft 1. 4 5,000Hz££m#M*t£ o WA 186 ^#«itil 

*£±, (Attack) ®#|Sfr 

g, ft»W34.4Hz®ilill86*#±t^?lJiilI^ 13,225Hz, {%%#} 34 
*#; #ft220 **Mtt2fcA (Decay) £«ltfg, PJ 1 # 357 *#MA 
(Sustain) flM^gg, 

1 . 4 - 10 .5 ^zmtamrmm^ 

n#) jEfefcisiiitift. 

io. 5-i8.3#fa]iwi##* 

ft 10 . 5 &&&& 

MMW%, 18.3-22#|'0]«|fP^6<J (Release) ##|5fr 

g, MM34Hz, -70dB, 

#*P, ±^ft 149—254Hz® (b]$ 

&. «W^#fttft258-500Hz®^ia[*KiUl o 

IUit«*±WSgif-t. 

Itf-WIT^IM ADSR&*#, ftft n a n fti£PJ “SlftftfKjSI 

ft” sifPi. 

^ilfcffil^, BTDlftft'«ai±ift^ft#ft^W#i(, M«#PJTPJ 
MI. («ftM) 

M 164: «jffi«» ft#^ft&MiTO##^tB+$t® 


Wft— 

a \ 55 

«K 



fttt 

0 

£ 

#JS 

m 4 + 




fl 

Hffi 

+ 

tfllHscK (S) 

22 

46 

29 

48 

60 

66 

42 

55 

76 


mm 

(Hz) 

149— 

254 

65. 8- 
238 

52. 5- 
262 

55. 6— 
245 

86. 13— 
532 

42. 75- 

531 

57- 

533 

41 — 
880 

35- 

242 

140— 

258 

ftfgos 

K|b] (Hz) 

m 










±m (Hz) 

258/430 

129/ 

173 

100/ 

148 

215/301/ 

430/904/ 

1335 

215/ 

301344/ 

516/602 

129/ 

516947/ 

1033/ 

1550 

301/ 

517/ 

1464 

129/301 

516/ 

8611291 

86/172/ 

301/602/ 

732 

258/344 

*A@ 

^ (Hz) 

13225 

8000 

16000 

16000 

16000 

17000 

16500 

16000 

13000 

16000 
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mm 


%\*» 

*K 

#®S 

-g-tt 


#** 


E 

#» 


A 
if- m 
a-s-tt 



^ (Hz) 

170- 

5000 

129— 

6500 

66- 

7000 

55- 

8000 

85- 

8000 

86- 

10000 

129- 

8200 

129— 

8000 

_ 

58- 

7000 

64- 

8000 











48 

**« 
tS (dB) 

-13. 35 


-8. 42 

-3.81 

-3.49 

-2.9 

-6.46 

-4.57 

-9. 68 

-7. 06 

*/Mi 

m (dB) 

-75.32 

-63.56 

-36.56 

-55. 99 

-48. 63 

-60.14 

-61.72 

-70. 95 

-81.62 

-74.9 

1® (dB) 

-38. 00 

-32. 94 

-21. 78 

-18. 15 

-13. 89 

-13. 53 

-16. 37 

-14. 78 

—31. 21 

-19. 92 

ffl{4 (°) 

48° 

80° 

70° 

60° 

54° 

75° 

60° 

58° 

90° 

80° 

mmmi 

• 1 

3S 3S 
W& 

««Jf 

#»W 

SMt* 

*»+ 

ffilt- 

#*f 

tt-S* 
m. f 

ft-®- 

Kr»+ 

m- 

»tt 

flf# 
#f • ® * 
»# 

E-tt* 

Vftt 

«tt#r 

#$[# 

■&0|"]1#liE 

m 

» 

+» 

ffi 

f* 

W& 

a 

4 1 ?# 

mn 

» 


3. 4s#44-.&iH>*4!M£-g-0|t 

i& ^^4-4’ ^.-12-^0 

5. ■<;$_&titoli%/!_&, Mi 163 

'£ln*|s£ 360 o 

6. #<*#*£: 

JL#-&«£&, £d)j[.i&>Mfi&, J. *&*£&&„ 

##-&ts40*j-;£]8, 2 0^*&#> #j&. 

lit#-#&###, l£7M^A£iU4A*h J.^&. 

lit#-#+sM^;^.l§, djitj^ig-f-ftA., fi.fe3.a o 

at#--&**&*£&A A ft, A-tit 4-4+45: At 

Solo, $#) 

-k, ^WMo 

i m, 9o°, asiiPjr u mnm^Jx n 
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If, -(*M> 

a. &&*&, tr*&ffl£#>. m 

mumm, «t*±, 

Hit!, #M,^tJ 165o 

09165, imm » £ra^A!ff#3ttl£aiJfffl 






**«**«*!■ • KltA±T*fl* 


208 













/h, MiK«, I^B*&?T£»£M:£(*ifl£$fc, 
fm^-n u ±mmmw M+smfcHMm, i±A®^ 

%$3\ 

UX±mmMTm%M IK«7lilMfgW 
p a o «&«) +#«>I*&W»#£L (&ig> XtJSL £#J 

Wlf^TMo MlTltHS: 

oT#W^^cS^Wfck(gI^. 

2. flfl&CTWMffi “0 SJaLA£” 

“as” Scfn 


a*i: 

®© ffiii^ira- Em& ««ffi&<j®®», £+««£. fM. 

*#» 1996 ^*1JH, 3? 17—25, 19®. 

® 4 1 HT.fiR] (http : //www. gongkong. com) . 

® Adobe Auditopg —M?t" Cl —12 

© d M b. 

© &*#: C*i&, -JA <iffii®> 

ffc», {AEh®» 1999 ^»llffl. 35 17—19®. ^®il: (fit, /ISMI-nfJfc 
it- ^£eSW#&ttp a ntf&Mfe&,h «AKt*» 2008^^ 4 w, 31 40-43 ®. 

= «ii®» << + B3ttft«lfiJ¥», 2011 Sf. 9 MSH 

l US. 
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m , BE»&BjS#«ffft'E, j&KSB 

WSS#IJI-filgt. {MJiMMiteAgM 

wst. -msffsfc 

“*” -e*—ftx—£&, simi 

ircam 

ftxBT-4k&mm$hZto* 

ircam 

Sfite^O. M-'Nfcrfr, -X%\ —^BSEffi* 

BSfittwisiB, pm. 

2A&®##a®a tmti&Yf, 

mm ircam mit 

m. to, mmzxL b^m^se^mm? bp 

gMfii m$i< vmim. bse, nm*m 

a. 

immmz «. m^w 

^^IS^igWJtlJxlfti*, 2006 ^8^ 10 0, &jfci£?&iS 

IK, “*H”®!i?FTa#Bf^«H»f'^BI6. 

2008 ^Ji| 
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m^m a, m 

IWAW, .SrtMAAIf 2008 4p 

WifcJilifeWft. ilfl«dlH:*Mje#a«3&i:»$fft*it, TOMMA 
Rtt*]£. jg;tFS£M&£, SffiMSASi^M, tt: 

IS-);. tiiit^MS-i'JT-^*iffeSffimr, 

SSfjS^. glAIWBM. M-^ittftA# 

«. lilfltfWSi. MM 2008 ^iu, 

£®&-4w. 

—* > eriSiiUM 

RgAPB^totf-*, «£*»/?&#¥S, 
tifMWM. #0K ?*Jfi&> ££\ Jf?'J 

*$±, 

tt, ^TOA^ttAiaWMldc, 

»i£». £ 

l. fiM “/*£-=&£-**— 

wsnsig. mi'xtnMM^jA&f^mm^ cm± 

(i^^ija^^), #® (WH«3fiJE). jS#M Iff 

17 tifU, #g£7 aa^AiiailAaA±W^AWffi{iffi^)o 

3. tlMSKIfll, 

IttfST, Htkffi4WH»irtmsS. 

4 . iim&aais, iiii. , we«w*n. 
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setiMW^^. mimmM^xm 30 
na&, 3i-46 m£.f&mmm&, m 3o^-gwx«^^, 

st7tW( tm«fit5tffl»i a 

flBgftl, J®2te»WgW*|!^bg»A£. UlS^tlf 30-tg«jE*^T 

15 'K la^gs-sc**#, 

(ffilBiTAii^l). 

BP: 



n 

3 

5 

7 

9 

O 





m 



^3 


w « 

c 

G 

| E 

dbB 

O 

m 





ES 

m 

O 

a 

* A 


JiSTK »#2«S #*W#iei»;fr5£ = 

A: (tfctf^A^-#) 


H tl » t « t * ^ n 

B: 1 !$#^ (ft^BHttA^-W) 

t| tj <1 t» I? j> d> t| t; 
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mm. 

mm, lswa^j. 

mm'ifr 

ep= 

-tfn 

xwmmte — ia*m? a mmmtem&, & 

#?eiirMiij3o^, TOiH«A#£-#. 

ffJSUffixtSI, ffiUTttS®, WflttfciSS. 

$|H]Mfn£. 

#D2JiJ 167. 

^ij 167: %r.3tm& «6jxi» mmmim 
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/ a#**#**#* / 


^AM^A^*JSM«l®ia > hSWfiiiaW«[4Hf?d. SJg-frfclH'h 

frauctjm##T, c mm 

m-, os 

^4-^6-§-W^)o 

($PIE#k 

*-!8»S m=*8fl]ffi 


±JS*& 



&#= mm “±i” Hmmnxim^m^MXT, ^b^to 
£. M “W feEftffl. 

mm% — nupm-, —** 

|0]0lMM “ffft” ^P2^4^-, 3 

^6^-, 7 ^14 ^-#^28-§-.*P£- 

20-^g^taiio siifHtias^w. 

1. 

2 . 

3. 
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*%r.i&mmm%mmfttii$Lm 25 5 30 wt. 'SCi^t^e^ 

KWS^Nf. HM^TWWIBIBWiH^NRH. ifMI&o 

f^fl a p«iii'f^^Hf{ 5 iist, spot 2 fibaw^WTffra^ 
S# (5H- C-C-B-|$ B) ®ffc,S «*£'#&. tmwtm iE'NBLfirW 
“j*«” 

ikw “mu#” mkwi, 

&mfr&mm&ti?£{k' “c—#c—b-c b , tts^i- 2 - 

1 (*Mf±fr-A-J$Tft-W±^f), #IM3„ 

#J 168 : 



ms mi 

r-. i- - \ i _~ -r ~ 1 _ 1 

xr bxr ipcr 


1 
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/ *i***ft&*ff;! / 


-w 169, 





*^r«4Hf^WW^2Efr. ^^tflJtEflSi^nfl-tfeJi^aft-felttW. £ 
MATO«-#£»rWi**. 

± &i*S#£i ft *tt, *f£p°o 6'Jft * I«1 T “ 

#^!Hio ttjtajEsaiaiwTO^jwigai-^g^Mifift, #js^ w®ti 
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7!l> fti^fEtlM^. 

\mmwxm^w:m, 
xim&mnm. 


H, WTO 

T?#TOR^«iIE^p B pHt^ttWS^#^, IfAt, 

faw 

tiTOWft^o 

^j 170 : mm^m 


B^O -«—J- 

mm 


JZZ _ JZJZl 

2 « 3 


J J J J J J J J J 

: 4 ! 5 





#SiJ±^WMM, ii#WTO^7^-, -*W*«#-Jg7G 


fita^h JiEfffiA/hWMlH], 
#11171: 



^rmmmw, ft&mm i7ommmms.^m^m^mmA^m 

3P, iPJUtt, l§«|WI»fe#l I I (0!| 171 0?*), ffi 
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/ / 


Lfctm. 

jj§cb£7«s< 

it. &®cmETrx&m&, m 

HtlfefcS'NfcftM “*A” 

0y 172 : 


3 

3 

5 

5 

2 

2 

4 

4 

5 

5 

3 

3 

4 

4 

2 

2 

3 

3 

5 

3 

2 

2 

4 

4 

5 

5 

3 

3 

4 

4 

2 

2 
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3 

5 

5 

2 

2 

4 

4 

5 

5 

3 

3 

4 

4 

2 

2 

3 

3 

5 

5 

2 

2 

4 

4 

5 

5 

3 

3 
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3 

4 

4 
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3 

5 

5 

2 

2 

4 
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«£jxi» '£*£09 

170 iftMXMlBjSft, + 

mmu^mmm^p^, ie cha 

Hi$, H'MI'K 0tM)o ATiHAMAMtt, Wifttf* 

“*h«” a®x 

nxm-kfo, £4x 
■&#o kmmmm'm. 
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$} 173; 



j ,j j J 
IIlI 



t j j j t 






3 * 5 • 6 s 7 « 8 

#j i 74 : fit i 171-174 /hw^iKSB# 


Ef: '=■»" 


^sram*. stauattm, 

nm . 















































/ m / 


175: m a 390-403 




ndiiAfnffi»r*s«5fe#wfi9»^a. n&w 
diMSBatibw^s^©, ti^it^iti. 

#te&tyt£l*l£. 


i, 

xmgite, #QA$n&x&*.ttmta. 

sriuxwjK^WBfrgjsax^PSA-^JHaw^w #* 

i f£JB«3?i0rj0t*S**niete, BPffi*ii*e&*K #$g> £ 
X, £«A, M, i&^fBAiflfnCt^ 
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ansisiass 

£JSrit&M6H, «MS: 

I^II«i;/J^^HfKii: (D^H: XM ‘AHE’, g£H:£ 

asmjiKfta, #=ggj 200—300 &m, *±^#MHM+xm^, 

H*RTi£8&m±. @*ffl, X# ‘SIM’, iAAHEidM^HBSH, 

^g«j&ioo£M, Jil=?H+*iiifPH> MA^A, H 

ATO 12 &«±. ©Ail, X# ‘6HBgE\ #^5—30 &S. £M 
@1$, 

a—j®»aa—rataa, 

«a “GHgur &%&&&$&-%&&#* 

0 tM#«At. ^^ahhbi cm# “HP”) g®, raxfff, mm 

¥#, tttt^^WfclKMrtlftAij^feft, HAA*ta&, AA# 
«. &MS&H "HH” i£aj:AAfiffi£:W®B;£-. 0f??fl£JtM 
M±£AftlftttIA££M^, 

ffift&Jtffi, Mi&AHBgHjsM^H (£B£H) #MlftMttp B Po $P 

Rm&i$m-. “^hxbiia. 0'm^niA”, w.~mm%timm a. 

TfM: 

X & 

&H--HP- 

AiHH-A-£SIH 

& m 

mm, 

&, lAiim, aa^AJtttt^tt^H, SJB, XP 
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wji, imwaftA, mmm 

&, illffiAWffSRSrAftift. &«. M, Af\ tT*MMP3lA, «l 

flIMftPIffii- Bt£$fc$f, #05*[5lt3fidJWil0«»^*l»«r. 

SOS. Pl®r, II, 

IffK M “^^Sffi*^PA” WE 

35fe, &$. ?* 

PI, S#, SPI, AS^WE, |sJM#fe^Pl, M^^-PI, 

JSt^^r. AAMgpfigM^- 
W£#tt, Mfgtt, £AAAf£Aft:W2;A;@,ii! lgElfP#EEW “* 
dr m, ttJ8wg«£. Mxttr 

fg-gpE (££) £+. MW 

*»[A<n*f«fP*«, nM 

*»Bfefci|fc«T, ^ItA^WAMMift.GH,±ttSHi*rJIH,0r 

ffittffi. #iM. »MEPA£#Ai, 

(MBS) WAil'nlrt/^^ii- ®.-kP %PI «Ji«3£i& 

£*££'&>. MEl^, flE-ftM. 

^0gPE> (#H) £^MM£&PAME£-PIAA, U5-&M 
WAA” jlkW^IiJ^®^. JfefiLUrMjfcWft 

MS. 

ffifr, ASA *!$]> £« 

g, wss^ftwssiie. 

e, %mmm 

SSWfcifcttlfe. ft&MA$'JAWA5^ EM 

ttW^JSffil-^SEEa. Sift. £ 

mpimmmzm, 

wavm ^ m & “c— ac—b—c” (#jal#J3> a#u iscibmm 

%M5%M. IMAMS', f& 
MAM, MAf^M^AtBAE, 

ifeMM, £W E E#£±&A#*n£A3A «&#&*!, 
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/ T# / 


mm%nmi g 

nm\, im%\p 

&mm- 
ha, 

pji 3 ^ma. m&wm c^y 2. #13, ^wM-afn 

M«IW. fiji, 

ft^iaa+anrw^jat-st, m&pmn 

Mo ttm isha ffifr, 

PPM. tmm^fmm 

fltrJftBTjffi! ® 

im, ^st^tBMSBwasw. 

*!l. IlitftWftgf. S^tlf&7-#IliPJft]M, 

g m g #^je 

M«M 3 e. o”® 


AN, 

fn^, nmj.R 

tt£^$Jffc*Sf^ntoKife. -Btffigfe! KliMfi 

*#. €&(*#?&. 

ffw, m%mm% 

#w»i«is». ^jtk, 

afWRffcffiifc 

g3ttf^ft*2££W*ifc. «*«*«# MiMR, gjfcife 
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HM m{* 


/ ****ft £*£2 / 


W6«liWM«T2.1, 5.1, 7.175 

“Mir, 

& 8 . 


$!] 177 : «ftM» A*® 16 35 





224 




































































m c* 


/ TH / 



”, ®Mni], ^c^ 18 , &£$$$%, MW 
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/ T# / 


fcffl, £if*R 

flJSc*. GHttUM-ft “*®£ 

M®W*, fcfHftf, nr«*ik#f^W*fr 

3SW8fl^i«to*J^*fM. 

W±tfTf&-£ifcjR «^?M» 

*e^j«, atum*^ mm, pm 

mm, &#&&, tt&im* A-tm, mm hh®„ 


a»: 


0 *r3M* «M» ffl^T 2007 ^, 

tt*3iifew±»fit«fiifflfftt-»Aax**. ha#**# 

fE, HAMfflffift. 

© GK “*3t", R*i£I'JT 17 a, I^IWjHfijSiiJTIftAM 19 ft, A&& 

pjt 68 a/#> j#*r*f+sdtaia3(£ai!iiaH*a[tt&K. -*3t” 0r&A*t, pj*t 

ftfitteHMS, -Hrmx, MSiTO, 

AS, 66*9809:! 9fi»*JMS$j®?Et:i&. 

© #JBJ&—:* «!gfitSJili>> £1.3 fttft&ttl. 

@ 31 fi7ffSU?4 (http: //baike. baidu. comview951. htm) „ 

© -Jt\ j£ji*wA <«m*ia±) 

P%b' 

© ?ia ««*2**rn^ifefli> (ura). M*mmm, mn 

». teWS. «M£A» 1988 ^*2#!, 35 42®. 

© HH: */7^ n n p«5»#33^o 
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/ a.#***#*** / 


—& m & f -t a a & -Am ^ m & i? u 

“MSL+WW. *Bt«SH5fe^20i3^*^a*m 

siWiiN, mm\n^$i£Tm-$Lrm. m. 5fe»^ttwf^ft*w£ 
am;&, Att^nr. sa&fc^Mjgjfiiae. 
gi£tt. ^H*Mttfi—jiiifrafttri! 

20tU;iaW^7lc^^^^H#*^: ffitfifc, M7i6fH'M^iM'J 
i. SSrfctia^gTOi&A 1905—1915 WHtfiWfflJttife^STgJll 

ti^mmai^m, mmmM7FTB4mm£\'m*mm&' an*, mt 
®. 1928 a> 

iw&®. i 

m, 

ttM, ^if2oM7o^M 

m&MT-M, i m&f¥%ttJ¥&3Xt3L&L-' 

‘wl&h” ®)S«ig, #uHffl?r?M£®F&. n* “«*»j5r®;ia!ifc. 

CW&£MSMfeTO7-&im 4-A«fc$&, 

m* m, m, ^Ht, &ap, ti, ax, ^ii, ai^igc^^m, ® 
2A^4MMMl£, ^RT^fiJ, SffiHia, AMi^, 

mttzm, &&*&, #MteM2**gffflaa 
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/ "F# / 


iit»iJttiii^^. #»bi'JM 

X&” MM 

ra, ^«is?*i. 'StftTOMjy, gi*sfaiP#&2t«AMasffi^tt, * 
itis^^eiiifitM. • fjM# 

(Gyorgy Ligeti) ZEMM3!!Mlft£BJ#, ^ 

«A^» MMfc7m« 

ft, SIMmttftK* 

i£W, 1PI, iiAAiH. £7DJ7fJlHM.7 n 7 Si iS7T{til(ftB2fi m 


®‘t>m 

a*t, ra*e 

mb, Rttfx 

an, *s \m, 

W»«s#fiE, ft#£T£i£imMM£|6|Wi3tg, fls£\ im 

mu &&. * b &, 7 #. lurmmm m9 

M0, 

M 180; ((Duet for violin and zheng)) 



SMSlH: C-D-E-G-A 

%m. 

H£*a^W»±T;fr#J8fl##itin 50 23 WMSfiHS 

50^#W*M. 'EOTJSflt^MB. ±M3STM 
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/ m IMF****** / 


nSWTOfntt. -#, 

# (WtTOMioo##) SIAMA^MMitl:#, fs^iiM 

®ii^j iso 

mmmHQAm, ma, rnm^fm-. 

M^lrt- iiiiM#^#SJitt«51it. SCIM 

wiiain. 

(it», *fgSCi££), 

Sfcfclftft .&«!##*, MA* 

4fc!»? 

frfjrmn, j«2;a, 

£iig. M^«5HKi»l^W^M*Aff]MftS. f^ftSUaiHfilf^iie 
+J^a^tfl*MflStll, «±^ft£AA»fIittM. 

w m, n 

\n%mm^&¥'&m.Mm<£m, mmxsLmm. mm. m?m 
m&m&x±xwzt6iAmM8r*n. jalm*j&, smm 

X«0, MItn«7A^W4ffi„ ^tfXAMWW, £«M 

mmM®, fcmmw&n, 

mm. 

W®#, “f£A-AA, IMfc*§, JER5& 

^ItTSBM^AfnM^h MM£&^A«j«3i, 

&a@, maxibxiwi^ 

■no ^4>aittft5tnrw#Hi, +s&3M&£«*itfraw£tt#i. bp$m 
WfrM. {B3±SfcXli|pJ*3fciWfil*t. AMDt, # 

&mm±mmimmik?i-A, faMWiwt^i.” 


H^SESlft. £PXM ‘4*1 


W ‘#&5T ^A.^iiStPEAT 


?t*Sfci£W+B 

#gE#£2*& wft aA ffl£*a§ to&jjmm. a a if» am 

8MH8&, *£)$$, «*BB&, 

. 
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/ t* *«**#£« / 


■£*%&, mmmiT&umftftittmw. twit, 

ixl#o #£M!tMtf-Jm4 
#j 181 : &mm i m 



■ r D. Nach dem Zupfen dei rechten Hand sofort mil der linken Hand dimpfen./Damp with the left hand. 



ism#®*. 

p B pMi#. ti 

RMtSifeSfnegM: fillWMt, M, #$u (SHSJftJi 

StIMMag. ±fclWJtiE*M D. JA 

^MDiiJ/h^-^d 2 H^AJSM, CD-d- 

d’-a 2 , #Mi80) o Ami 

Sdo Silt, TOW 180 ft 34 #^iM5g; 

WW^CStfcDSK^HWWftEiS^ffBe? Mi 

«jta«fe^J®. 34'tW!l3«it«±Jii- y h%^ J tltMo #J&M182 0 
#J 182: -S# • 


1 - t-r- 4 

»- -h»- -4 

r—h 

»- : -— 








u mmm\ 
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i83: 



nTJALDJiM, 360°M£|fO£i8:. KP 

mmmm& cjea^^z 

-> iE^pjiiTMW^is#, mttm i^#i!, #su (Bi«^ffif*, 
%&m fi^n, wfe-aw^M, 

mm. tt&a&if+wisaK is, 5 , w, 

*s». mw, 

ft, M££W “$&m 

#»*, “±®-att”. s^a+wwewfiE, 

MHfP®, ^£##rWfc«tfj£, 

{mjk^mmm^^m^mtL, “M*s 

sr. tt 

ip, /hH> *=, 

^iSMW^tfgSS; zhH, 

^h, mm, itraj m&tinm&^mim; 

l±4MAt; - + El#W«^g^ftA^#tiE^M±#it^^^ 
BP: 


ft* 


I Til I7I7 l{ 2 2;2j2i 3 

*C#C # C , D*D' ,, D<*D ! 'E t^E 

‘F *F # F 




RS, H+A^fftW—-hE y h#Ua 1 @f£M^Ji§[ii^, #i*LT^: 
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/ AH / 


$i i84: 




0r£A4fc£- 


f 2 ^ ^ 


2&AA C' 48 


(?» 1/8 47 


(? 1 1/4 46 


C'» 3/8 45 


X-tm b' 44 


b 1 1/8 43 


b' 1 1/4 42 


b' 4 3/8 41 



21 / t 1/8 


22 / t 1/4 


23 / t 3/8 


24 W 


a' 1 1/8 35 


a' l 1/4 34 


a I 3/8 33 


'J'AS \ l a I 32 


31 


30 


29 


28 


J 1/8 27 






1§)ff • Si 

=48 







2E £ 

* a * * • si = 6 






£ t 

i # 

a * * • si 

= 9 







& 


If 

^ • Si 

= 


48 


±3^EC'-C 2 H- 


MvifMi 
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/ *«**#£*#« / 


1/8, BP C 1 S C 2 —* 48 ^ 1/8. 

*$-& (i/8), (i/8). 

W±it»T-^AS (A^#) ^M+-, A+H, 0+A¥W 
aMifiSt- BP: 

6X1 = 6 (—'fAflWA'HHF) 

12X1/2 = 6 (—^Aflc^r+z:^#) 

24X1/4 = 6 (—>hA®^r—■ 

48X1/8 = 6 (-tAM0tAtA^-t) 

»fit»x#£4#? 

18X1/3 = 6 (-tAJl^t/^^-f) 

30X1/5 = 6 (-tAS^£ft5^-t) 

42X1/7 = 6 (-^A®W0+A^-i:^-W) 

54X1/9 = 6 (-^AMS+H^A^-#) 

66X1/11 = 6 (-^A®^A+A y h+-^—^) 

78X1/13=6 (—^/VJEW-t+A^+H^—W) 


1200X1/200=6 (—^AJM—1 1 AA^AW#;t- : t) (1/200 = 1 

*#) 


a^-W6! mm, m, mmmft) mmm* 

—hiA® *m. 

BP-^AM#6n^l/n, [n6°°] 

&&&&%, 6nXl/n=6 

T^IIW, “He” 

t^n n ptWIII«m? fa AM* 

am-HK&o 
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1. (dimension) 

xmm#, 

»S. 

A. j§o*t, mm. u &” (Butw##)®* 

£S: Ai&, MM. SiffWfgM, 01$^ 

g. mm. 

®: M2m, (Mm) tt/awra. mm# 

# s Ji3*t, oaM) mm# 

m, £4*t, HKIWIftlfWjhW. 
ifcftf, ra^faiDc^T, 

#, ttu®Tia«s(63. 

^£M£&#gPsp “-0EASM, —H 
A-tsti, ^in±tra^E”®. [ 0 ]#, 

“#”. &*IM&XtTftlfciURWMSli&mW:fcii “&«”, **$. ^ 
ft#ttw«!ia^g. Hjfc##»«atff-jr. hm^, >am^pj “*/hw 

2. (fractal dimension) 

19 M, »3*£fl£3R7$Hg, *J«:«!|jtT-*#*rW»flE. “#» 

*r. AfniittWxPj, na^Rjis», 

xmm isf^ ant#-* 

AA, EM-A§Mt£, MAfiT, MAMM; 

i£M, iMlHH^El. atk±TO 

BP l/oo. <BJiAU.OTWa83£fliS[^WftSffi*:. m##i'J 

1/8 M. JA#^M±i&£p&ffg*i 

MM 1/200 JfS®, &®^1fl:lf#^:ii^fW3|i!J# 

%%&&&&% vm# t*. fti 

^rams, iwi#nimi(f»w\ tfl#. 
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/ *»**w***a / 


. ^fnM*£inT: 

Is (#) =10 3 ms (4#) =10Vs (It#) =10 9 ns (fflfj?) 

3. M (domain) 

s^BIA BfM, 

M&zbM, &&Z*0im&RMmRm&mMMG&4rtt' 

*&&s, 

TO. 

&. $ft u %”, &#&%, tn&TO, haws. 

£&: XM “TO”, («Rgm 

*). 

®: M “TO”. JR^&ra. ?Ei63P££-K, BfffiMI'JM, 

iPTffi: 

^y i85: 



BP^3&£-fc*f&&t. &±M “Ng 

*” fpig^gawisafe&w. 0ra#gttfc^i&ttjftMTSBW “h 

£i®M”, . 




09 186 : 
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C x C y = C y C 2 = C x C z =8° (#£*6) 

&: X, y^^7K¥-ffiM> z^7K]trJi:®Mo 

mm c«e) (M373) je'S 

0® 187: ASffiHi® • 


c- 



C.v # </ */ * C>- 


MMUflESlHiktH# (#*#3/4). 
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m i89: • 0 ^=*#^®^ 



m 190 : A$tm&=im • • a frZE.mmikmw 


Cl 

*!jASLi 

:AA;;‘ 

'/A Ai 


r "!A A’ 1 

Al(|. .ril 

;;AAAA 

'ijA A?n 

wfi-ftA^ 

•41 A. A A A ,i| 

,▲▲▲▲ ▲▲▲▲.'* 


ja. _ 

A AAA 


**wt 

AkA4A__ 

C.t rif it V «i| it /4 ’f '/ft ft '*j| * “ft ft 

•rj-t «f| *ft «*ft 


'ft 
fit 
*ft C v 




d 
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/ T# / 


m&mr . “^>t” s&= 

»s«cjs “#*£-#&” *«*& 

frTiSfi 1 , H, i, -t, a , + 

-.^5jw=A^a#ji^jaHft^ni? 

$J191: AM&Hfcjg • • -xs^-tlftfl: 


Cz 



Cx "d >f • C, 


^h, -t, a> +-.*£&-#, m*, 

ft &#&&&*%, mm 

m 192: • &-&#&M#&&*$itlBM&*{bMm 

Cz 





/ m §**#**#* / 


M.±s6JsainrKJi#pjT?a^fife: 

(1) (gp^ftttic 

(2) mmm mm) nifr% 

(3) ftR»J##ft^#>h=flI&. 

(4) ±&0rWH3iM$iJ 

^tPAft “#&«” (itM^) VtoftB&m. 

(5) W&StAHfcJB (Hfg£) wm®. 

(6) P^PH. £?E, 

#J 193: 



* ift «T JSLW^Wie^W WAffi o 

%mw&. «h 

iai» (Diary I) Jg-t «±££#J/Jv5|» (Clockwork Chicken) J, M. 

t*#u ®#, 

f^p n p T^n. 

^j i94: ra^^^/jNp°p «HiEi» s&-w <±£&M/hm 

frSWSMtt 
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/ TH * 3 ® / 



Sft: 





“g-|#a-a-^b” 

®. JET®: 



0ffiiH! l JJl:l 5 t b a—g, P$ b—g—|# a> b—a—$£ a, |# a—a—g, # 

A. 

(1) Efe “g-|#b-a” H«$®. iiffeffflMft 

^n£° 

©WrfrJ# (dampened) #?£® , ll^^Co 

©&# (jEHr^Uga ordinary) , ^flH5*^r4fe#*. 

^J195: |&B£i§ f±J&frto'I'*l) 


l.WW^SS^ 2. ord.3§B|'Sg)iR| 



JgaSwUt^, 

(2) * “gH$ b-|$ a-a” ISMttft®. 

“g-l^b-a” 

nrjas^a^#*^ “Mtt”o 

B. 
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gpjEM*i£WlMMII& “«:«*&” M “ii£TO” 
ris^„ 

^U 196: |$l&f| <±£&M'h*%» *£*gSS#a?“*S*ttt: 


ord 



_ „ 3 3 3 3 3 3 3 

PP - ~ *>f ~ - pp 


IttMiWafl-IflMMf, TfrM “P^b-g” jfc 

TO, if a if ^IMj^^-^iJM'gf, t&3fe£ifc a &&& 
T»b-gW#nM&, ffil$ b-g 
bTMffiWixim^fcbW#o 

+awM “a-^a” 

O&HX) (l£TO) #£E, 

c. Agttg^Msa 

(1) MMM: 6 “g-|5£b-a” (flMH 

ilf-^j^Hf) — 

(2) TOM: dUSinft. igin^/raf^, % 

ftffl “l^b-a” SI, #£ftr&£ffi#&£!|fe b w±, 

*, jAMitf&CIMi^f# 

&#m^i8Sfc0E##r. fjffi, stffi, TO, «*. 

effiW*3Drt85ttW-tt. 7ifiijEjSttt^W-W/a^, X 
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« MEl - IMmififift g: 


-ttlfflit—&M4. 

-■w>m-M. 

-At 

“-tMLitt#, -ma:1” 

£*^n a n g . isM^m^fi mwM3\w&m&K%. 

JJmM' *»»«»^+a#ft3SPl|[#MSJsfi. 

H, 

*«f£W£H (#n^p°n) 
a^M3HjS*»«iitJi: 

#7G*. Sfl^fg #«!#«:. 

-^*tiwsttft&mg- 

tMnAftM£> ftfr, E1SAI7 iMf.*eff]#g^rgBW 

MJStt, <B*. 

MAW^tg. «#m +MW: 

ttiffiW? %nP1±m*k±' 

ffiSflc#, pm, &vft, «**nftxt, ^AMM£MtM- 

M. ?£&»; 4£#JM3S. ^S»i»” 

SMfll^, 7c*8fc«l*SE, 

ffi&B&JI WW^fc « H^/J'S • ^ g » 0 £» (Four Pieces For 
Piano from Diary) (( /s y M''pp • 3fE g 0 iE» (I-. 11/Six pieces for 
piano) {from diary I&-II) 3)Sif, 'SfH^A : J 1 #?#^J' , Rp^ B iS I» Bi£II> 

h is hi % * m/J^-eci? *t%9tn* &w^$£ftp n pjir^#MBie 
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/ m #**#**#« / 



^/hT#g0iB^o 

j£tt. *». M'I4, laifl^fl^l; 

MM^ftesfr, siiintt, fffiMtatt, mLWteo 
£mmw-wwm Tffimmmmw&kftsh imm&)) flours 0 f 

Dreams ) 2’50"—3’50"[ l ft®!iff |H „ 

^j i97 : mmm&i 2’M"-y$<fM\m 


aisw^MffiiJil? £n£$di 

X#, XIMMM? {m*WSEftAMm5«lHl«F±iE(5ISW. M 

&M±«iy-^±^, iem* 

MMA7 22-22,OOOHz, ft 

###T, *Bjgj6 2»50"!El*, ^0^tff-^#rtW# B n a>}-go 

S£fe^7K|0ji§l2fc. H'fe^TK'fn^o 

Itlfei^fe^lfell, &£, ftftttii. 

^K-®Mij42M-^o[S]ji±iwae, timm®R& 

#»tt42 #*01, {Hi, MJi 


244 










42fwgw»fl&*> iwiMiiai^Mo 

ra*M2£lt> li#StoJ0E&. 'gn 
WM3E-#iISL 'gfHIEiifSSife^^ 

m 197 cmiu^mmmm). 

m 198 : mi 197 MmmM±mmsiPM 



“=%w\ sp4±& 
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5 ft r ^ * 


;» *? > > T * 


ff;;' ; 

»^;-' jj »'w*' - 

l ?r .> « 


t -=-= 





§■"■’ r „ ’V’ * > 4 



* 

,-T—- 

j. L , i, , <*“, 




v y - 

:# ■* '■ ■ • - 


1 *-. J.- y / - > 7 T - 

r __<* 

’ s , ■ 


B|ri~ 1 A* 


TfT=fg77 = H?TT=wf 

} r mi k f &f ;„*! 

| > **% ? ^ f,.n- - /? 1 fgri 


MiiJ 

&, te, WTmitW 

M#, ffi#/M?«|W|Jti5, #£JE 

JflWSff. iUtoK^Wti. &^M±M7: MS 

ME^i¥o JBfc&SiaBMiSift. UTM/* 

M£ZM, «w»4tawi. 


S> fgj^g^WJ^iEgE— 

&•#*«: “ffimjLMmMMM£,” nm&-. “«?#«*«/£ 

m.” x^mfi, *^&t#i, *Eisa-5Rj&sM2 

*m, n-^m, 

tt, §«, #Wiifc**ai3t£i^«Jtjfe, 3£ff, wi 






























/ w-m / 


sfe, imtt/8TW#WJtHi^--££. 

SfcBSttHW^WW. “M^RWtf#Mfc£:*:fcgMJg 

7F”®£S^#«, “^±W1BfJS. 

as+te^ir*^ja”*wnrii. a^ntamw “i£-#\ 

“i#«”, mm “#^«’\ 

“-^m#” *^r#tti nxz». *&**&#* 

m, s-k^P, m 

mm, m (2) au 

09 200, MU «MM&» 14—15 

M£ 

Hum 

Hirte 

Oboe 

Obo« 

**#* 

Clannct in Bk 

Clamxr m Bk 

Bassoon 




UStfailtfj, *7±tin# 

»fiws«se«, 
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/ ****#£*#« / 


$^I« 

r, -'nhto^Mo a*, m&m&jmQLS&mtom*, 
%mRmrfamtmk^m*$t'iT, ^#ws^nr 

nraantt, 

Mtt. «ig 

tt*. iffiflaan*—®. *g§£, %uw&. 

g&. fflIffi*BgffiBj]»I^*f. flft^W^IU (JlS#«J0*) 

tt, «Jim, 

tto mm ATM, 

^wm&*M«ni. tarn 

urn, «f®#. mat. 


mol, fa&m immm&))®& *&45K 
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( 2 ) 

(3) 

MKMfl, ?fr#^0A, Hitt, Hitfu 1^81**11# 

ft. ^ffiN^tb^^aisgN 

(2) MWII &»H 

#107: Iltt^fttt, 

MSI-^b£, M^JttAtt, SD¥, TOASnfUlSu 

ftatswasi^. *±££M£ 

Sfc^HfcK, *R/hMM,' «i^$fl. dS9tTS^ffift«3fSffiW 

mm*. -^*aaCT—#, m, & 

. 

mmm.xfe'kmvtfao 


&M-. 

© 1979 ^12^, -K« 

StffieHUSgJflft, «Tsn»#ftHBtt#^«llr9lje-**#«. ffli»»H»5W»ifc»A 
fflSTTttaSUMttGJ*. AUfcWJg, Srig “«]*&&” £&7Effij£, «^SiT. 

@© Sikorski HifKIhM^TJlSK (1989), P^jitf Repertoire Manager Gabriel Teschner 
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Sikorski Musikverlage, Hamburg S'KPJSio 
© 31 g 2013 ^ 5 M 23 H * 

© p Amn-m <tmm. m -^smu«i “ssassn”*. <owm» 2008^ 10^ 24 h. 

® ffi*: Sltt ftKteSEJRaif-*, BP 1/4^69^—W. 1/2 £*— 

® amw “ft” MJFswwaa***. ^«» 

JA^#®5£, MffisSaASIft, /Jn»j M.H=ttt**iiliW*«*Jtfft, ®fti JA£ 

iEft. . 

® 3ig3?s* * 1635 . 

© 0rW«ttft “jfi” 

5E (ItfidiHfc) »«*#+» “IfeXt* 

IF” 1W4W. 

© #J*LSj«&, ftg&ftl 1 «S*iRag®», AR ; ff*miRtt2006^JS. 

© i»fcg»rS (W. Sierpinski, 1882—1969), JgT^ft^it, £ 1915 

ait, fig«fy*w-#, Emateifc, 

© oiti^A^sfs], 

*is±*ttfcraiiBtstt&. ffi««(s^iaffl«i-+ifr«#ftiBftT 

o»«), *»#«*«*«#**■&. 

© itw&ytftm*!}, sttomumat*. 

© 3lg^t «A®^#'ifiiEitf:i#tff», HJi|E«H5tt2006 ^11Jl 1 HJK. 

© 3lgB*B£ii 2013^5 £ 23 
© Sikorski Musikverlage, Hamburg SftfJ®, 

@©@@@ 31 g 2013 ^ 5 23 SfSIl^Jf^SKW. 

© Sikorski Musikverlage, Hamburg £?|Xfl]®. 
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/ T* ***£/)!-5 / 





□ 

PO 





*m, m 

*m%&nm.m%m. s-JMEftw«aaii^w^i#ife. 
&mm3\Tm.n%±-M%L&, m&ni&m. m#> 

^jitt*Mj£#±#ft.s, mm^mitmfs, em*a 

a, jEWwassit;*, #$r*#, sw^UftMtu^. *3jt£*i®-, 
A®iPM> ffilf, ISAftAWM. Jfc«$Mfcl®r. ^ii#aiW^S)ffiife 

SHfcWft, M®B£, £ 

m?ijm> mn, im2.p-R&iiti%' Mtew 

IEJii£/h&4 3 Ml—Mo 

#, £!Wn$$t#, £6MA« 

ASt^WA^H^A#^^A^^^T!g^6<j*51iio ifcSEftWjRai 
i &±ifmw& “«” isirtt^nffr^w^. 

1980-1983 W*g££^&to1$±Wft£*3*!6S. 

8, ffc&eum^a, 

ffetAM “&&§«, tfrL'W’ 

ajj -«w«±^*i»w. &mm 

mmjm — umMfc* u ^m^ n Mi$±¥M.s— 

«fc» 

Srtifc, ^PlMiA fiflfeSW 

(19 gp^cBiSjffl). do 

WSflfitt), i®# (4«nft®A mm (2«PXlft®), tEfcmfefS- 

«tz», 
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/ *»**#**#* / 


«„ k«u si^Mum, ^aWp n ptt 
A0W'JAAfti-lLft£. Afa&MftlMA^MSPjg? $£j£%a!ffi 
A: 5te£*AXtJfcft*gfltiS, a'fCT^ftJfrAAg:, A “XM#, £ 
#ft«, £«, AIMS, ^«Si, a-Aifl m^AAMM fn 
P'&^mmu. ft-W?<Mft, §fA£§rMJWM#Affift7-£ 
*J*ffiWg«"®. “31ft 

ftSAA” ftlHA, lilSfi&i)«S#l|A. m A* (Alfred Koerppen) 

MMSb, aftMftMAil, 

MM: ftp n n PH-tt, «tt&ftli!l£^te6m-, rARj^ttWim 

A. M:tftPJ, )£A^A, Uc3ft Hi, 6'J 
ft, 3A»5 ?M«M-Mo &&4>A$?-5‘ff®fc&G'JftM ««» 

(A-^AAAA, 1991), «Ai1i^AA» (A^$AM&IA, 1996), «^| 
A, ^Ktt» (A~$A£IA, 1998), <<M±@M®>> (A-$A 
aPA, 1998ft@etl), (AA^^^IA, 1998) -M- 

ft^.?A'jft n a 0 , mr^rn^ia+ft, ^aftffisam-ftmitt«g, m 
Mft, KTMftlMffM 

-if, “iHti3e»^r wmairi®, 

«ft ft iMttft. 

Dcfn^lIAMftAMft^Jft, a^lEMa^ftftftA-^ft 
At^&PAsiA, M, Atft M, 

Esfcilift, Uli, — iW, A^, 

tm^M^^#fflm'Jft)«®^iS®AA/hm#, ft® A 

#®^]^ftMo ifXtHtSftKft, ZASSMIi. »*t«« 

AM®, £&ff?LAft#P 
^i3i, *m±.im&: it^ASAa^AM 

i&Aj£A-#®i£o mm 

MMAMAftAMithf+tf 
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/ T# / 


#5fc, K 

+s#£, 

a^&:£, &#. k?a, m&to&gti , 

£*^fMi,Wjyfe£Jg 

£'«, *±££M, «3fe^iU986«4 

M» (gl^ifi^gk) ?#*£ 

#£+-¥. g&tijggM, n*xu imm&)) %itmMW-&, 

—, 3fetb#gE 

2*^&Jf£M*®3MiiTfflt, &]§rt£M3:£ff^£±o ffi#TOefc 

^mw^ft*a^@TWsf¥*u^^:wia8fc± “naEmAs*. mm 

imxit , ^x^mjcjeh^-j# 

TO, TOM, ^mAILR^#*, W«T! ^Slfcft^TpcSi^ 
«TOW*iEJ^ElIE^WfeW> ¥§7 M, afett$0rflMttb*M£ 
tt^JSSSaWW, fflWM (ST#) Si. #0^ 
«, nm*. sets 

«^o #Ai»«i±3?#««E« (**, J6S. £p&, 9Ht> JsM 

it .) jnummmn ^. ^wea^rAsajT “st£A^«” wpfi®, 

{ItiittttJiPfWME, -«^TOM££n^-±, MM^A#AtttA 

4#fiE, SftMSl, M», M±&. ^ffcfrg^i£BWW&W8!i&riifll, 
A»7 A?/il (jR) jg. iiltJJA' PS$i;i'AA! 

teWM^TO, «B±TO* ASM 

»6'J>Sf “Ifttl^”. fgl ««» (ArJJifjR 
PA, 1991 ^r) Mi&M^ie^T^aifSgL 

««» W “837,0 «inM*» A*#. 

^PlnlBAo ffcffl£ffii|£MMf5]JMinft£®? 

&J1S «WtK», M£#£*£iEJRl»®£. «M7jc» S 

«M7jo> &. 

^SH-tt|0]XC, itfaSEft! 
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/ *»**«!***« / 


1 . 

ftMlE 

Jiftlftffi*-tfr#fl^3t£*M*l «M7jc» £feto M*tft, aft, M 

SE-W®^. M ViL'M? jO) Wfl#« 

JA*fcft*M3ig±i&, fltfeWM^. 

sijftfspat, m^ttm'ikwmM^m hkp^m 

itW^|S]aig14^a, ¥F^&*&R^Um (Attack), MMiB3ffi*M> &. 

ft, #wpfrim. m&mmft, 

mw, »,}(#), 

nfoftw#if££»£o «ttM^c» mm? 

ft>j 202 : nmm® «a:m*» s&-ap 4 H#«ji«»r£ 


HW#f*^lft't 1 5fe^isfflTra&, #J*L0!|2O3M0!|2O5 o 
203: fatlM «M» % 62—65 /M?*fif 



rir-fg). £>t*ftft«-$, wi 

£. <«, MfitWriEWfeliflirHS), &-&& 
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/ TH Ifgis / 


91-96 /M*. 

M 204: MW «M» ^ 91—96 /M?4tig 


fi* :« 


* t».«it 


M$|203, 2Mlf, 

2 1 93-96 /j^AW 

ifH^JDAK®\ AMMm, l,S96/]^Sj)BAIf. 93 

/hi?ftA/jNM#llSt^«#, I«Sii ffilsltMaaAefcfljft 
#, ^#SlSir*lif^SEjSi. AMiiJ, HAM® 

H-fcBfrJA 

206—209 /Jvfr, M-^'feffiSSA-^#] 203 ffi 

|W|, 

219—224 /Mi, $tMA 

205: teW «if» ^ 219-224 /hTOif 




&P.*f« 



ir&^£&^A«£-Mi£A, ffi^MinAJT*A.£/h-^ A^ 
MAPAA#, ftft^ftr±Zj&aa« 

mm? 

&Mm n . Mmmmttmm® R^-mm 

mm a mmmn r\ MafisE, ± 

5TF «'M7jc» 
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/ / 


«'M*» ^W»£|S]J6J11#S&, IN 

mm MniA^»5siB, £&&&£.]£&£** otttk+a). acM#j^ia« 

S^^IffWSrAMftI^W4tI- fe'MTJ^fil 

«M*» M “fc-'lf-ft-'lt” W#Ufi£ft. l^ttf, xm#7&-£r^ 

#tEo *£*«#£%, *«, HIS 

g&. A*^Mifc£-& 0 i^nT*ift*M£to;fei!)! ftJMAIt 
iff, 7'ft 3Z7i TnfrJ! #J&#j206 o 

^J 206: JtftfWK «OTtK» -^teW «M» «5t®fl«tttfcE 



HP^fclfrMSiCfcfl-“WM” »#**!*? ^ 

*u mm. mmmmmm~M^&&M&TnmMnmm' 
rsl mm. assajnAfiaw 

aiR±ii#i*af. «w» Tffiic 

#1207: tew «M» • 3171ft# 


Violoncello 

>i: ■*• fit 3*41 iNM*Jfc, lA'J'-l. 2#A-&, 3 iM'-Mt. 4 
3*7 A^-£. 6 

u $%” ft# 7 “?T W. fcafc^-ftfcj “M 
e^” #pj &MW»M*A+4ts#fiE8i u *m%m” 

mm 
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/ th / 


M 208: tow «&*t» 


ss»es?dffi 

mm 

&CF. 

mss 

j-69 ^ s^ 

r^,r frlff'Dr r |f CrtCTir .,7 


27-31 /M* 



71-78 /M7 

J-9* 

MM 

! 

ftfcfc't’g 


*# 

114-118 /Mfr 

* 

#«£ 


,. rH „l« EfPf/r “‘f~Tf^frr p|^r .y*ifQ.| f -^ f , i 

SiRiSlrtiHS 

175—179/Mf 


£# 


vi*: 4t+-SM*] £ £ ffl ^ FM:^ #.#■, *&#.«£ 

#-#*£„ 

3. 

ic6tt+a?:*SE®aEaffijtt#ii£M«ie*^ffi*M^^R«w^g! F^r 

^y 209: tew <&*) 



a$4fl& Efi$A e^A f g$3i$A 

^#J 6 Stl^M, S'C^SIEA [2, 3, 5], JE#tJ 207 

sr, mnA^m% [i] ft [e] w± 

(1) “Sfciiig, #&*” ftfcfrsSatfr. 

(2) fliswgffl^aiiiiaaE, n&. *h#hjk. 
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/ ****#**«« / 


(3) “&Ai£” £M+M 

MW^I^fflMlftIttTM> MMAr5£, Wpi^ 

W’ M£|5, SMfc“##ifci8§^£Ht£WMft«, ffi&ifc !&»«$, 

«#i® 0 

*ttfcM, nf&sSfc^ Mtett 

fi&mMMx. 

^J 210: «jfjft» #A«lg 157-162 /J^iRfrait 



i»±fcpj|! &$&&& M&g&mm, 


^J 211: teW «M» mpm 238-244 /M?£3Fs|Rft: 


258 












/ T* / 



if g m 

cadsrm) -#, 


H, 

1998 fMtftM, «3I7, (A—# 

A&PA, 1998), «M±@Mft» (A—$-^&PA, 1998 ^IE£g), «^ 
(AAiK^Anfa^PA, 1998) fP#a-¥AA$, JAAA®'?nft 

aa, a^AAA, 

AAA, AA^ftiWJr.i&lWF^a®ftitiTo 

mW. SWMZI 
IIWI#, ^ITAMAo «3IA> 

r4-bsam» t^a®, sif^®Kfa]watfo 

aMp° n ^#JAi£AJ!ffi#J:, ffl*fA199l¥ft «»» 

«^)lk®i982 «-©!?iii#ffi «-##» 

&&S6E. aAKAAA, #ftim#7 

«M» **MftA««MftAft, &Eg#M±tt&g, MAPI 

munffiTOM. air m g oj a ft &ru& ft m?m ft 

IE, MM, ^BAACIJjfrMfn#^ IlfS# 

ftAllIM, IS, aj^*i7fta#, lifBJAAft«fPAM'S 
AfiKft^Afn^fio Ajtfc, f^ft^S?Aa#^ftRI'a]^®.#^IR®A®o 
ftJUi# «M» M»ft^A^»Aft?&A, SPA <<317% 
fcM7mtti«^ftSAo a^KiHAM, XtmtUftiAA, #3*7ft 
tt£-fcJBS£A£tS, 


259 






/ ***&#£*£« / 


0 , 

&», aa “*£mz&M®m" *£^±si. mm& 

®lt, H 1998 4£ 10 M * 

“^M^I^tT” fifctHm#, #&3ljeSrt*MklMf 

S«^W^> #_a^2004 ¥ “*&+!£ S^%ftn a n (XPfl^) tfc& 

xreMS^aiji^sw®, *3Pft.a*tontt&, 

«jj£, isffl*, gL ®, &. 

igJSSBiatftJfJti- "&MZII&” x AifcW 

“+a^” - ft ffi gC/l«#M*R0 M@. 

±. rg«w^, xx. tMfitm. 

iftfrtt, TffiE^p a oWta^7£*, 

1 . 

^fj-iii^ffp, MfeMfftffifcMUJ&aiiifi. 

^'J 212: teW 


,&§7rCftfi 

it^J 


IfiAS* 

1-2/MS' 

1. 

J 1 , — -- 

W b D*#W» 

ii 

xtJjg^9Uf 

Harp J 


«• „’n uni. 


ppp 

^ 10-11 
/MS' 

2. 

w — v ' 

m # F % * w 

{#A/hnit 

in ja 

0 T± 

!£# + $£ 
^ 11-12 
/MS' 

3. 

^ «» vital. yy-j ^ ^ ^ 

P — "P ^ ^ ~ -'- P 

#^N±, *g 
££ftAH£& 
± A- ft - ffi 

0 'Hi 

+ ffl ig ffi m 
ItSfg 

#=: .a. 

^ n 

4. 

6 

1* 2, 

5, 6 

fi pA lf --- 1 ' **■ | 

*' v 
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/ T* */ 
“Xl£ 

Btiistr. ipmwsw. 

3K!jLHi4iy| DS^ft 
ft lit. f^*je#fifrawjfejR 
mkmwsmm <»d^c> M.«a»#aLbteiPi&isa* 

^-^^Wftl^WSNS^inAT^/h—flfftWSflli. ft^gift^:ra#l 
A-ffi's-g, 

ft/J'-j»iAtgo Silt, MS 

(MJt) DSWIteM, 2, 5, 6 0 ftxSJift*# 

if^MmftMfl# (ft E, G^ftftFMii), 

m 2 , 5 ,6 

mm? 3 ,4 </jv=, axs) wtiftMti? 

gjIMtIBit. 

W. do-sot-sot.i'BMX#®, MAMT, *7 it® 

ftftffiEaw*ai±inA^»/h“«*f<ii, 

t m, #. ft, Ait 

#«. &, e, 

H, AXSftg, J^ta ««#=#» UtBSlIttTiiSWe. ftft^wg 
M^fttifi*l#tft&*^tii30E&#M, “£—£T 

go M±, ftftp B n^-/M?ft^Wm-^ft^fo^ftMB^^T “JSff 

^»J 213: feftW «?£g&£fe> JKMft?iJA^AXftlt 
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/ *»**#**] m / 

2 . mmm 

i, mmm. mm. ftMmmwmn, immm^ 
wm&xmftfim&itonbVL. 

M 2 U: te# ««*&» +$±MM 3 EW*£^m Mg am 

13—18 /hi? 



^m.mm 



^ 'j 


tt»*± 

V~ —~ 


^ ^ j - j j j j j ~j j—•—j 


ISIWS^. 7#*7 

Sub p _ -- '- — 


? i rn v ■ ■ 

iuaa*± 

mp cresc. 


i i*«f.rTr.rrr.gfr.r'r»r - r f =i 

WHi®*. 7#5fc 

^ i m m i m M1M 1 1 1 1 - 

3 



iniaagfr], 
amnm. mmmftTW 

$.m. $®%? 

£f£ B a n*, 

#1215: teW «^8I*£» «s,«83 

77 



MM#-#, ^&X7|s], “W^T#”, fflMMM 

7#gw7tt, &m-wit£$k&m%:', aji^&fi«£#tini^fe*Mii 
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/ th / 


216: teW «»#&» *fgMn&W#J3 m 1^22 
/M? 



MtM^i RnMhMw#^±tf£s, 

ssi, tans, w, %mmm^ummm\« 

3. 

w. «w, ie«w#®5«! a* 

giUtAA, 

#r. ffi^6/My^a*a*iBit. 

mtm, mT¥. S8£M 

mm&Rm^&w\±i^&, ham. w, ?imi. a^asmwi^ 
mxmm^z.*, m=f g«„ 

SPSA. g»g$! 

fcHjSi^+s^&fcK wm, ^rfti*ftt^ftf^ftiEarMW«a, 
M 4 *. ifc^ & 3 r, &fl££R. BfcgflilOPJftSitf, mmtWMfo&Jftfo 

“OT^a*r$fc, .” mx* “i 

(f^drso *ffi9isw^a^ft« i fiHW3Kw, 

m 216 4 = 5 = 6 ma^m, 

n&Grmmm&^m. is 
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/ / 


217: teW «»#&» 



«Ji 1 « 2 « 3 * 4 * 6 IPM, PmpM 216 

#7» 77^1 

(HM- *,&#, +£#) Rm^m-, % 

i mm, #s«c^KWBeMaA-^iitfj, 

§iw, mm 

^'Mitw^! ft 

*#«««! 

#£, «^j8MJ3H£iO‘«W&&i£, gB&*§, «*3to 

4. ffi-^wuis 
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/ T1 / 


^W«*1Bf^WM^^-tfeJiiaiSi:^2EfT, am^iias £ asa- 

m2i8 : tew «iiife» m #ms no-ne/j^ 






























































































































ffi^-o “awM” -#, m%%m&jE 

mmm> m, m, pe««w*is] 





























































































mm, m vmm^mnp^. bn%mu 

Amm, mn. as®, *£, &m. m 

p. jfm . 

era, ma, &a, « 

UK 0f*, M. .) Mffcibffl 

jKfcpaAMWiGtt&tfa. iiM7 
/M5r» AJlStSFiE'ffifflT 16 BP ppp, pp, p, mp N mf, f, ff> fff, 

sf^ sfp, sff, sffp, sfff, sfffp, sffz, sffpPo 

pp m^rnm a, mm 
AS i#§»i. j^jaaj BtMstmm&m, mtxm 

\minT, 

¥m!&&£:&mB£&w is Rta^, u^ar\ 

m, ies*»j$h #M4h mm ft, # 

mA^mmm&mm\°\&m, 

m-n ii mmmm” 

(,fi|| 110-111 /M?) 

WSIA-'H^M, /Ml# I, IIMSM, 

^Bta^a^wAflcxjit, m 

£#&, t>«, s 

#£{&, fi/M5f?|A®HK/h^ifIAt§St 

iwMit. fw^taiae, £§««, 

> NT*ifcfflttiSA, #p^7-/iSjAiiJ®A, MMT 

#, 8tfci£{fc, Ajj##ig. JMMR 
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EfeittoiiAL, u mxiv wsc 

^ibsra, isnt, ®i»j**. Btfttt, r^cs^ 

^AK^flawie^T^w^ws^ae. m#?m. «;Sssl it 
£*$, IITff£aB#*maHScW» 

i«, IMS. 


a»: 

® teW: <#JBl • 3RM ftftlHNRi*), '±»#ifc*Riii®tt 2006 ^jk, 
355 M« 

© (SYMPHONY) &Aft£A£#£tt0r 

*#»=&«£*«•»#*. safe#®. £isi®, tisiv as®. &*a, ^^a®> 
ff®»*»fl^, ffi3^®J^-#*SSM < »&&*®. fft££ft3cnfi®*£lS*m 
j®. 

@® mmw: «#&&*(»*»#* ctzi w^fewnw 

*»#?>, 2011 *fs&4 

© *5t* 0931- >, 

»k. tff#iRjji*wiiff. 2#*^. ±if^stRiM® mm 

ill)). «-tt£K m\ <+AJ|±H**liW> 

© ffigAS ; t«tb)igtt 2007 ^F)|g„ 

© a+-Tfe**^«®T, #e#®±HaA#, « 

a»*i, 2,3.4,5, 6 „ i$%mimi£ 1 &&m=.i-m¥-iS)W' #e»a*ffi±ss*r 

+-«>, h+a#*®£ .ia±®irt m'Sitmmik^n, bumnn, 

IRW-fS. 

® giSBSKffl, 3?,&*F «E^ JbM®itfe45», <ASt^» 1986 9 ft, 

% 37 Mo 

® «iS|§ia*#l «#j£U#£ttW®s£- 53 !jtB». ±»#*mjKtt 2009 ^Hg, $ 
53 Mo nHPrflfW.*, frii1?#W^feffi*^^|W|-^1fttW{tl^Wfea-|f'J*M^H 
-t (sES£®) **»» 4 h ( 1 ?#) m 

ft, «J§^1?#fKj*fefflo 
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«££•£**> ifi&: ®A£'£t&. A-BAsA tt«E£ 

Mo SSTI&MSfr. Ate, 4fc££, MA, ii^lW; tkW 

E&ifci&T “^ • A • 3R” WmiE^^o M®A«'C?0f££«, JiAft 
A*6&$&ffiA£M. AJirtm#?^ ifcjtra#^ 

“AW »to<e£ 

(M£-# 

$*-?&■£) W£iit@. SP^WAiA “M A/Attack-g«/Decay—ft#/Sus- 
tain-#g/Release (ADSR &tfa) W£ilfi”o I ft 

W, gffi, WfefOHt^o MfA^&#XtA 

WMMSA, MMiAiR, jEjfdtUtT»Xt^Wlf»M«3ffiffiii. M 

-tstE. JEpriI^m-&tM^Altfe, #-MM'lito 
4&A^MSia3ltfr®» • SEW* 1976-1977 

f£ 7 -SMg® «ii^®±Afe» MTA*WffSAfo#^AM^, »A 
AM'A* cMlUAAfcateAtit#, T®#J*Lim 

#J 219 « linkup «ift£W±ife» A A C WIHgAtS 



£. tyail'E*AgtoSiB» Slif«IJ*WlH|ifi, Ik 

miBIMlM—«£ 1 &, J&ttMAg. 0 AM& 
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/ / 


wM^ffiTafejEa^ 

m^ : 



C ig^nrUttnaULffl^ig W»^9E? *P*0S 219 

it^WNtM cm&si^ “em 

*K^SIS-KW£te4', ff*a 
^‘JMiWiiJi^iJM-tW^fto H£±, fcffi, /J' 

M#.^Eifefl-^fclStt+ifeC#, £jnW±»#i5»--#>& 261.63Hz. 

fetbitamra. mmmm-w, f 

j&ttssfet*®, mj&w 

ap^mt&raisi. fta*® 

3p, '£ClftJ^££-#^? tfllMtfe 

itt#f±&xt;F£#&ra6^fe^£-#W«J3£. SfciPl^tft#± 

altio XlE^&Sfc 

®ftt8i* ! £Mi&ffl$7. E^glliiJTOJE-tN* 

fl<jjS#$* (ggff-f), (ftitti#)®. #£j» 

##«!* “^#$”» 2 

te, ®M«fc*tl&#Pt*# + «JCJSCi£<»#. AfIWRT9f^«HJi 

20Hz—20,000Hz, mMffiM 2 

fcfciP CD 44. lKHz, w CD 

44,100 M DVD »*#*£ 48KH* ^ 

nTWiiSIJ 96kHz-192KHz ^7jC^, 

Ofcft, @t> MD»&, DAT .) #MI 
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J^, 4T, &M- 

^o Tititstifc Mila. 

^»J 220: 



|0]&, 4-fi: *>; #■#■: 


^^wttfe^aigfewflHRwiif, nm^m^rnrn 

#*i. *®nTW#iiJiPT#SH: 

(1) (Attack) M4&£[|alffigl2#rM9&. 

(2) HM (Decay) $£#<, 

(3) &vE (Sustain) MflEjaawwii&ew^^MiEawfi. 

(4) (Release) &ft . 

(6) |0l«o 

(7) 2 -i-itW dfS-'HS#) MM®, «Mfiii7*WWSLK. 

(8) 3 R 3 

(9) K&SMiffiimrt, 
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/ ***£#&*#« / 


“#”, l,024Hz, ± 

fllWSitM. (1#=1000 *#), 3&#4£H 

ff-^ 44,100Hz, MMSlJW#, C3/C4. 

i±^n£, smisjsifR, 220 im&o 

w 221 : om® 

&&* 




1 





• 

if 

■J 

B2*i9 


'*«*-' * ** <W 6-WiH 

a 

> . ■ ■ "■ - 

^ ... M . | „ 

O D 


iSPil’IfT'l!?! rtF»rf pi 

I?iPf?WIP!!fPPf WWV 1 

0:00.000 



±ffl: 

(Phase Analysis) ®, 360°^:A'fAiS , J^ = 


(Frequency Analysis) ® , ^ {it A/ 

1,000Hz, H£a® 0—22,000Hz; ?£ B®. - 120—0 ft J3 

(dB). 
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/ TH / 


#tj 222: Mm&9 ?M- 



180°® 

127.08Hz, ^&«£BPB2+49## (B ft0^- 

"h" ) o 


^J 223: 35 4#Mt® 
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/ Tm / 


+ gpc#4-16ff#. 

274. 61Hz„ 

593 *#&tfmi£** BP C# 4 + 0, M>£ 

% 277. 19Hz„ 

673 k + * C (if M 220 W 2 ), 

524.98Hz, SPSif4«WC5 + 5#^, tfcM 

BIMIk. TO, 05&t&£»«- > M8F» 

TO&M#*, BStfMTO, *#2STOi£o T 

ifMSL 



ffl*£(ftM#ffiiJ0!|22O^£l&£, (C4) 

3Sft-i7*S, * Mil Tit*. #*tB£J*-5TOafcM#£, &Sft 

#r#SSEinTffli£. 






/ *#**#***« / 



#J 227 : glHH#** C • JlttZLlgStefc#)**##?* 

if® 


MM#*, 

&«, (UKjft^fcMJiHmaSf. ®4>i§^£ 

&#u iilfc#*™^: 

&3SM7 “#” WM, M*£7 “IT’ M5&f&, 

PStto 

Bast, «iBMii m, om, m&, 

Mv flpK 510a, 
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/ TU JSSi/ 


o in^j2i9M^ 0 

jSf;, tfSfiiTftJ 

219 40 

¥«egfiriiif, #3r£ttig«, «#p°p, imAAfa* 

X-'MSHSN %t 

East West^iiJ SM Colossus HttEM Cl ft 

09 228, EA (Colossus) Cl »Ht##ffflffl 
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vS&mM i ^mfwisjb#*®. igttft 33 %Hirim&£i 290Hz m 

462Hz £b, HP±ffl9#^14WffAh 0 ia^J2»lifClWl$ 
£ 32.59Hz, H«&T-40dBWT. f&nJriJ 

M|-nil§«2^t (l^C2), 65Hz£fc, KSW3, 4^ 

iitittw®, 5, e^-i w&mmmM, 7-^ in#, 

9 ^£ifl*:*:lMt, 11, 12, I 3 ^fi#i 9 -K f 14 

.Cl W«» 3 R?!l«rfiE. ffifflXtM 222 

tt»TO, 2, 3. 

!*&*»-&, (#«*) 

(^T^fj±®tt^fcBfri4 w, mRWMmtiL® 

*. %jm&T&TiE, • ««##. #j*l 

#| 229. 
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/ th m / 


m 229 : 116-126 *#«*« ci mm • 



Cool Edit Pro 2. 1 npmiffomfttix, ®4> 
0#b]^{£^*#, M-£j£ 10*#, mm^.B 10—22,000Hz, */JsJ|t?| 
Mitm 10.766Hz, ^Mffl-137—0dB o 


& 0-2,2000 h z m ^, 

IIT 22000^-10.766^2044 ^ISJSJfPS, T#?'JltiilU 98 

^m?c7, cs c 5 ) M&MJS- 

m 230 : H6-126 *#m®±« ci mm • 


Freq//®^ Ampl. /JgifS 
0 -103.155052185 

10. 766 -78. 194923401 

21.533 —63.332893372 


32.299 

- 63. 271179199 

43. 066 

-68. 397407532 

53. 833 

-45. 810558319 

64.599 


75.366 

-42.496456146 

86.132 

-35. 716972351 

96.899 

,-30. 071130753 


Freq/mm 

107. 666 

118.432 

Ampl. /fflftk 

-44. 561660767 

-27. 773080826 

129. 199 


139.965 

150.732 

-33. 565395355 

-40. 285511017 

161.499 

-34. 124481201 

172.265 

-39. 402370453 

183.032 

-49. 964424133 

193.798 

-43. 891384125 

204.565 

-46. 306232452 
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/ *»**«***« / 


Freq/^$ 

Ampl. /#|ipS 

215.332 

-46. 093566894 

226. 098 

HHHHI 

236.865 

-43. 300247192 

247.631 

-55. 525691986 

258. 398 

-54. 760181427 


269. 165 

-50. 603496551 


279.931 

-34. 893032074 

290. 698 

-25. 747888565 

301.464 

-27.022968292 

312.231 

-37. 668579102 

322. 998 

-34. 505161285 

333.764 

-38. 352973938 

344. 531 

-43. 96905899 

355. 297 

-33. 109867096 

366. 064 

-34. 353946686 

376.831 

-44. 968326569 

387.597 

-35. 755977631 

398.364 

-34.149436951 

409. 13 

-41. 121612549 

419. 897 

-33. 535427093 

430. 664 

-32. 290237427 

441. 43 

—41. 731456757 

452.197 

-32. 573402405 

462. 963 

-28. 8288517 

473. 73 

-36. 889076233 

484.497 

-38. 56552124 


Freq/» 

Ampl. /#!♦! 

495.263 

-32. 255092621 

506. 03 

-39. 573364258 

516.796 

—61. 366287231 

|27.563 

-50. 653636932 

538. 33 

-55. 218444824 

549. 096 

' X 

-50. 860240936 

559.863 

-40.3916587831 

570.629 

-43. 303833008 

581. 396 

-49. 735137939 

592.163 

-38. 515132904) 

602.929 

-38. 428939819 

613.696 

-48. 559886932 

?624. 462 

-47. 433937073) 

635.229 

-46. 564922333 

645. 996 

-59.412742615 

656.762 

-43.81671524 

667. 529 

-39. 971530914 

678. 295 

-49. 089065552 

689.062 

-45. 41211319 | 


699. 829 

-33. 508197784) 

710. 595 

-36. 689693451 

721.362 

-43. 895397186 

732.128 

-35. 679519653) 

742. 895 

-37. 814605713 

753. 662 

-58. 191116333 

764. 428 

-45. 497909546? 
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/ T* / 


Freq/iM 5 ^ Ampl. /fttfe 


775.195 -40. 854930878 


785.961 

-44. 641357422 

796.728 

-56. 530677795 

807. 495 

-48. 834766388 

818.261 

-56. 554683685 

829.028 

-53. 701248169 

839.794 

-47.38092804 

850. 561 

-56.214122772 

861.328 

-53. 63457489 

872.094 

—62. 593524933 

882.861 

-59. 435138702 

893. 627 

-58. 894207001 

904.394 

-47. 038825989 

915. 161 

-35.27117157 

925.927 

-36.411632538 

936.694 

-44.735774994 


Freq/^$ 

Ampl. /$!lll@ 

947. 46 

-34. 918087006 

|958. 227 

-32.01242446$ 

968. 994 

-42. 31098938 

979. 76 

-46. 186374664 

|990. 527 

-41,065734863 

1001. 293 

-46. 603996277 

1012.06 

-47. 446086884 

1022.827 

-38.39598465 

1033. 593 

-37. 550086975 

1044.36 

—47. 629402161 

2304. 052 

-62. 193122864 


4489. 672 

-66. 178260803 


22039. 233-134. 742996216 


ifS/hWSffi (10.766Hz) 

(32.59Hz) wh^-, 

*ifc, iI&0J 

228 ^fnB^M, 'Em# 

»A0f£KttM£l6fc#, SUStiMTO*. 

TO, ffi^-^KIBIWffiXffiSBaMajSfeiRiii*, £±T*l4Ptt»4s 

±0931 581.396Hz § 

;HkiA 592. 163Hz M 785. 961Hz £t, M%1 g£3gffi£iaS&&. ffi 

M*aKfin¥**afe^*. £*h, =, 0^7 
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/ *#**#£*** / 

(SW) &&&*#& (it®) ifenTW 

VL, 






ift 


til 

m 



Kh 



£ 

*n 

* 

» 

* 


% w^m 229, m 230 116—126 %& 

(Attack) &fr|5];£* 

am, tiiMftit. ^^*nrmnjR»jw^(6tig t lfcH+iwutit 

Tsfiffii 230 km 

», /JfM, ffifcfcl 230 



ffifcHajflJ 230 4^*Wf0#fMg#nm#IIJT 


$J 231: l-30^$fgf*M$I 
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/ t# / 


M 232 ; atee^&i&e^MWifcjftH: 


*94 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 





^- i -*-- 


-4 - J - j]“-j - -rfl-- if--U** -1 

!♦ !♦ 

«* J 

s& 



V? . .. ... - ------ 


4 !- . fe *- ie =j 


S* J 



BiiriJWBB? 

—ft-tftlf, -nf-in*, Cl Stfci|£Sftxtfcl: 

^&mmmw$i, j*#tt$iiu jssl gi*?**^®**. 
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/ m / 


R&sar, is^am 

lAlkMW&ife*, ^I#E3iJA&#, Rig “0J»lijw*. ISfttfgiijfi 1 ’’, 
“MDiS” MiU'BW “M’\ Ji>h “M” ££$!&%£ “*{**”, 

mmm+&&&&, mzxm, 

%, xtT-«i5iswttifct&#0 

W, MPSM, &MTJUSW, *5jfJrtttfrM, 

*L M#Mg 

“§rW«”, ®M3R ±IW 

«’\ *5&at*^jfcAra«lW-fl' “UtM^A MAM, Ml* 
MA^M, &tt!U *£!, nTtBEtt^I# 

®j». xfUt, «>B#MWfn|WICW^IEo 

itMgwiiM, 

ffiA±i^3t£a^itiSEi4>0tP-^, Jts£#£M 

&M*J*[. MM, JSilKfjR 

£[M#^£'£MMPgt£, tfc«^Aft®®W, WT*» 
tl#2!lWHj6tt«: 

m, . fijis-^p o pSffiaa^^p n p^a5HiW^# 

{£BP», fcfeEPJiffi, W#MMo Jtfjfc, «ffl!?ft#?»IS, 

mmui&n&irA, mats, ^skua;. mmim, 

IMStJ 
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ffig, WAtt, At. ai&WifclEMifc&X* 

»±, SaJtWifcJERfTUAg, BUtti*#, 

ffifit, -§T«. Mg*S" 

¥g, «#£Am«WiMRHfBf?S# “MM” «&#. 

S, ggitiB&ft “MM” WMffiig. ^l$il, 

a^. 

MN@M»AW±Il^tt. £**jpjffl** (ifc£«**tf«it> * 

“ilfe” lg®. 

7^*6**, S^rj£^±. MAS! 

4g:g#TO A g BMT^fil “ffim^fr” M£&. 

^iJ, jUBJt—Wffi#J£. Mttf&-«SM*fhW^a*JSIfiR5l. M® 

MotBriBaiawsii^a. tamn 

#f|']o 


a*: 

(D S8ftAA*iitPtgiii'J«-«''»7f^. +Htt20io^«J6W *^«—»" « 

aw-jww—tw&s 4700 7jjz,^is#aa 0 

© Magix A^IlBbp Samplitude Music Studiol7 .. 

© ffifflJtB Syntrillium Software Corporation (SE Adobe Systems) A 70 Pf A WeT 
*5H>TUtft Cool Edit Pro 2. 1 ##f. 
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/ m ******** / 


*§ it 

M*M&##J&aiL*M«*M£. trfcSiiii #—W 

XM£g£m&A%M u mm\ “w w “±m 

t^Kfrmmmm&mAiRi&$k, Mwa®, m%jj 

-a-.se. 

BPMg#&&3£$ “f4«A” ittN 
04, “W^ttS-Se”. ^3S#iS^Ji 

w*it c^«iStti«-). 

ITlBMMMIttM. tfcM, Wtftt. *4^ltttt*&> i#W#J 

“^” 5 “#” mm, ffissaikT'Sff] 
MM, *)0MfcSS» 

iEi*TMifiii, ftfe 

“#£«, ffiSJB'Sfl^-'NR^ 

“04NM3®#*n£^tt” Nig, 

“uw\ *itfc, 

jM&j&fc. *a*w, fgims, 

m\ 4Mks$, 
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/ T® JSSitffl H / 


^x^rxiwi, “&mr mask, &m u m 

«, ±m, «’% <as£«fe, MMmirM “-Effiji” JMm 

7pc;iA, Sj&ft “J5«if” 0tfflWtfA n n +M#MM^ o 

So 


ffl. 

-5#£Stt4Mfri#&, f&«, &«u raitafe; « 

m. &#&$&% 

HIMMITI fiU. 

ffl. 

£tt, ««p$, itarteiBuew#^ 

mx, A^haiJJA, 5fc*W&M# 

— MWiz&m io mm#, « 

WM#, TOM#, §fr$M#, TOM#, £tfcM#-fc#3S 
i. m##t, #*M«i£M#i^Jir§0W#MftM, §b»M. 

£H, #Mfn&, |SJit8fcfli&llE&, ^ ; E.^n'« 

# n a n£«ffi, “f&*fP®-^»( 

f&E, «, If#, ^&, £ 

m, », «, K&wj&MAftMfflmmRmmMXo 

ftHcM (M), oTOT-^AoTMiL tfrfn#i£0 AM, #_&M# 
ADSR&*6^^#n a nMAilE 0 TOPH&TMif #&£ 
fflj£«8W£*Jtefr££ritB. 

W>/\j 

m-t, *»«#^ME»Ig!M't I , Mi-feiE ADSRM, M#M 
H'J. (A) flDSR|fra*#IHfciiEHtMat, 
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/ *it**tt***3i / 


itinT-^ “MM” 
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